CHAPTER I
PHYLUM
MOLLUSCA

This phylum comprises
soft, coelomate, unseg-
mentcd animals, but some-
how related to the phylum
Annclida  through the
affinity of their larval forms
(of the trochosphere type)
to each other. The molluscs
are also typically bilaterally
symmetrical animals, with
g distinct regions in the
body : a head, a ventral
foot and a dorsal visceral
hump; the skin is soft,
and lorms a dorsal or lateral
fold called the mantle
ensheathing the wisceral
hump, and often secrctes a
largely calcareous shell the
mantle also encloses an open
mantle cavity within which
lie a pair of ctenidia (or
gills), the anus and renal
openings; coclom reduced
and represented by the
pericardial cavity and the
gonadial cavity which opens
to the exteriorwith coelomo-
ducts; heart dorsal and
consists of a ventricle and
2 auricles; blood system
well developed and extends
into more or less extensive
hzemocoel;nervous system
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usually contains paired
cerebral, pleural, pedal and
visceral ganglia; alimentary
canal usually with a buccal
mass, radula and a stomach
into which opens a digestive
gland; unisexual or herm-
aphrodite and develop-
ment is direct or indirect
through trochosphere and
veliger larvae,

The mollusca form a
very  successful  phylum
which comes, as regards
number of specics, second
to the Arthropoda. They
arc largely marine, but
some forms live in fresh
water and some others on
land. The phylum comprises
5 classes, 4 of which will be
considered here.
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I. Class AMPHINEURA

This is the class of chitons
which are entirely marine.
The body is elongated and
bilaterally symmetrical,with
mouth and anus opening at
opposite ends; with a poorly
developed head which lacks
cyes and tentacles; mantle
covers whole of dorsal
surface and secretes calc-
areous spicules and usually
also a shell; foot flattened
and large, but sometimes
reduced; nervous system
without definite ganglia;
radula present; usually with
a pelagic larva of the
trochosphere type.

The Chiton

Acanthochiton

There are several species
of chitons, any of which
would serve the laboratory
study well.  Of these
Acanthockiton spinigera is one
of the large species (up to
10 cm in length) which is
commonly found on our
sca coasts. It is seen
adhering to rocks, but it
can creep slowly from place
to place to feed largely on
algae. When detached from
the rocks with violence, it
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usually rolls itself up to
assume a more or less
spherical form like a ball,
with its shell out and its foot
in. Thus, the animal should
be first taken out of water
with a piece of rock to
which it is adhering,
narcotized slowly to set it
free and then fixed to
preserve its normal form.
The sexes are separate.

a) External Features.

Examine the specimen
provided and note :

— The general coloura-
tion and shape of the
body, dark greenish-brown
above and buffish below.
The body is elongated and
oval in shape, convex above
and flattened below.

— The mantle covers
the whole of the dorsal side
of the body. Note the

presence on the dorsal side of

the mantle of a calcareous
sbell formed of 8 trans-
verse plates the edges of
which  overlap (thus
cnabling the animal to roll
up into a ball when
disturbed}. Mark the size
and shape of each plate,
the 1st and 8th being the
smallest. Around the shell
plates there 1s a thick,
fleshy, muscular girdle, the
mantle edge, beset
with numcrous calcareous
spicules.
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Turn the animal over to
examine it from the ventral
side and note :

— The head is small,
flattened, lies anteriorly and
bears no eyes or tentacles
but has the mouth opening
as a transverse aperture,

— The foot is large,
broad, distinctly flattened
and separated from the
head in front by a narrow
furrow. Besides affecting
creeping movements, the
foot acts as a sucker
enabling the ammal to cling
to rough rocky surfaces. On
the ventral side, the mantle
edge is devoid of spicules
and projects as a thick girdle
all around the circumference
of the animal.

— The mantle cavity
is in the form of a narrow
mantle groove extending

all around the head and foot,
being enclosed between
these organs and the mantle
edge. One row of numerous
short ctenidia projects
in the mantle goove
on each side of the foot.
The anus opens on a short
anal papilla projecting
medially in the mantle
cavity behind the foot. In

front of it there is an
excretory pore and a
genital opening on each
side,
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“— Make labelled drawings
of Acanthochiton as seemn from
Loth the dorsal and ventral
aspects.

b) T.S. of the Body.

Examine a T.S. of
Acanthochiton and note :

—- Shell or place of it,
in the dorsal side.

— Mantle edges, with
numerous spicules.

— Mantle groove,
appearing as two concavities
one on each side and
enclosing ctemidia.

— Foot, is bulky and
appears on the ventral side.

— The viscera, com-
prising parts of the gut,
digestive gland, blood ves-
sels, gonad ...etc.

—~— Make a labelled drawing.

c¢) The Radula.

Examine a preparation of
the radula of Acanthochiton.
Note that it is formed of a
long horny membrane on
which a large number of
recurved teeth are arranged
In  successive transverse
rOwWs.

—- Draw.
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II. Class GASTROPODA*

This 1s the class of snails,
slugs and limpets whose
bodies often exhibit bilateral
asymmetry. They have a
distinct head with eyes,
tentacles and a radula;
foot flattened and large;
visceral hump often coiled in a
spzml and displaying torsion to
various degrees; mantle usual-
ly secretes a shell formed of
a single piece (univalve);
nervous system with cere-
bral, pleural, visceral and
usually pedal ganglia, the
pleuro-visceral connectives
forming a visceral loop;
larva when developed of
the trochosphere type.

Gastropods are mainly
marine, but some live in
[resh water and others have
successfully colonised land.

The Desert Snail
Eremina

Eremina  desertorum 15 a
common inhabitant of the
Egyptian deserts. It is a
terrestrial herbivrous gas-
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tropod which is often found
on desert shrubs feeding on
their stems and leaves. (The
student can easily collect it
on the QCairo-Suez and
Cairo-Alexandria  desert
roads), It shows a great
ability to withstand severe
climatic conditions in the
desert.

The body of the snail is
mainly composed of 3
regions, the head, foot and
visceral hump. The head
and foot are not sharply
distinguished from each other
and form together the head-
foot; the soft mass seen
outside the shell when the
snail is fully expanded. The
visceral hump is coiled in a
spiral and is completely
covered by a similarly coiled
shell, which it never leaves

during life.

The snail is nocturnal,
creeping about during night,
but retreats within the shell
during  day-time and
secretes a thin membranous
epiphragm over the shell
aperture, It is most active
in winter, but during the
whole summer it closes the
shell aperture with a thick
calcareous epiphragm,
retires completely and is
said to aestivate,

It 1s hermaphrodite, the

eggs are laid in small
burrows in sand, develop
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directly and hatch out of
young similar to the adult.

* Drown sorme fresh snails in
a wide beaker full of water.

* Place the beaker in 2 water
bath and heat gradually up to
60° C. The snails are thus killed
in 2 well-expanded condition.
They can then be preserved in
70 % zlcohol or a 5 9, formalin
solution.

* Carefully pull the soft purts
of each snail out of its shell while
twisting it in a reverse direction

- to that of the coil,

a) The Shell.

. Examine the empty shell
of Ereminag and note :

— General colour aad
form, milky-white to light
brownish in colour, globose
and dextral or right-
handed, i.e. its coiling runs
clockwise when seen from
the top, or in other words
when you hold the shell
with its top upwards and
the opening facing you, it
has the opening to the right
hand side (the shell is said
to be sinistral or left-handed
when coiling runs in the
opposite direction).

— The whorls are about
4 in number (each complete
coil being a whorl) and
increase in size towards the
aperture. They are marked
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externally with transverse
striations which represent
the lines of growth, The
last and largest whorl is
termed the body whorl.

~— The spire is short.
It is the totality of the
whorls with the exception
of the body whorl.

— The apex is the top
of the shell and the oldest
part, being the first to be
formed in the embryo.

— The suture is the
spiral line marking the
Junction between successive
whorls,

— The shell aperture,
with its free margin known
as the peristome.

* Make a V.8. of the shell
with the help of bone scissors and
note that it looks from the inside
like a spiral staircase.

— The columella is the
central axis of the shell
formed by the coalescence
of the inner walls of the
whorls. It is hollow and
its opening on the lower side
of the shell, known as the
umbilicus, is closed.

— Make drawings.

b) The Soft Parts.

— The headfoot in-
cludes the head and foot
which are not sharply
distinct from one another,

“«— 242

P ¢ 5;:.7’-?1 a0l P J.E|
ek o talt s7

¢ oAl gy Oy —
Mo 3 SU depat oo Sley
| —r
Lo B e 0

St B gy ¢ Gy —
S Gy JhaW sue (gl
bl
. gl 3!

5-1.;1_.:' PHIIA | o E:"L Lus Jf'! "
Sl oo i Wl oy o il aie
R CETRI ol ) sy (l—(

SIS 52 payedlall
el o RO I X WA
oy .ol ALl ohadd

'cf;(gimaida;g:ﬁi

oy ¢ Bal el S e
- 5.\JJ.—.O 5 5_',_111 L’_}‘:
-‘Y&:ir-\ﬂ)"- . e
. E el o
o ety ¢ g
Loper bl Gaas Y ol r.ulh
N Wk e
YeY



— The head occupies
the anterior region and has
the mouth opening on its
front surface. It carries
dorsally two pairs ol hollow
retractile tentacles (tactile
and olfactory), the 1st pair
or anterior tentacles are
short, the 2nd or posterior
tentacles arc longer and
topped each by a black
spot, the eyes. (Il you may
touch any of these tentacles
in a living snail it would
immediately turn outside
in like 2 finger of a glove.)

Note the presence of a
single genital opening on
the right side of the head,
below the base of the right
posterior tentacle. A trans-
verse slit is also noticed
below the mouth, into which
opens the pedal gland (a
large gland found in the
foot which produces a slimy
secretion ).

— The foot 1s a thick
muscular mass occupying
the posterior region of the
headloot. Note that it has
a smooth, flat, ciliated
ventral surface, known as
the sole, on which the
snail creeps (the slime
secretion of the pedal gland
is carried backwards and
spread out on this surface
by the cilia in order to
facilitate locomotion and
help the snail to stick to
inclined surfaces).
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— The visceral hump
is a long, spirally coiled
tapering cone  which
occupies the cavity of the
shell whorls in the living
snail, It is connected with
the headfoot through a
narrow neck region. A
thick musular band, the
columellar muscle, ex-
tends on the lower side of
the hump. In the living
snail, it attaches posteriorly
to the columella of the shell
(serves to pull the headfoot
inside the shell on contract-
ion, or to prevent the
expansion of the snail
beyond a certain limit,
holding the visceral hump
always inside the shell).

— The mantle or pal-
lium is a thin fold of the
skin of the wvisceral hump
which extends forwards over
the back of the anterior
portion of the hump. The
anterior margin of the mantle
is much thickened, forming
a fleshy glandular ring, the
mantle collar (the seat of
secretion of the principal
layers of the shell), which
in the living snail fits
around the shell aperture.
Note that this mantle collar
is fused with the body all
round the neck, thus the
mantle covers over a
spacious cavity known as
the mantle or pallial
cavity. Search for a narrow
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orifice on the right side of
the collar, the pulmonary
opening or pneumostome,
through which atmospheric
atr passes in and out of the
mantle cavity. The roof of
this cavity is also lined with
a rich network of blood
capillaries, thus it actually
acts as a lung cavity (an
adaptation to terrestrial
life].

Note that the anus opens
on the mantle collar close
to the right of the penumo-
stome, and the minute
excretory opening lies to
the left of this pulmonary
aperture.

The mantle fold and the
rest of the integument of
the visceral mass are so
thin that you can, through
their transparency,see many
of the internal organs from
outside, without dissection.
Thus note :

— The heart lies in a
thin walled  pericardial
cavity which hangs on the
posterior left corner of the
the roof of the lung. A
conspicuous  pulmonary
vein extends along this roof
and leads backwards into
the heart.

— The kidmey is an
elongated triangular spongy
mass which also hangs on
the roof of the lung, close
to the right side of the
pericardium.
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-— The rectum and
ureter extend along the
right border of the roof of
the Iung.

The posterior half of the
visceral hump is largely
occupied by the brownish
digestive gland. Note
among the lobules of this
gland some parts of the
alimentary tract (stomach
and parts of the intestine)
and genitalia (albumen
and hermaphrodite -
glands).

— Make drawings of the
soft parts of Eremina as seen

Jrom the dorsal and right
lateral views.

c) Dissection.

* Lay the snail down, with
the visceral hump upwards, and
pin it down to the dissecting dish.

* Opcen the mantle cavity by
cutting through tts roof frst
transversely between the mantle
collar and the neck, then long-
itudinally along the right side of
the rectum. Reflect the mantle
flap to the left and pin it down.

Thus you have exposed
the mantle or lung cavity
(not the perivisceral body
cavity). The floor of the
lung is made by a thin
muscular membrane known
as the diaphragm. The
actual body cavity (the
haemocoel) lies within the
head and foot and further
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cxtends below the diaphra-
gm into the visceral mass.
Thus in order to expose it
you have to cut through
the diaphragm and open
the headfoot.

* Make a longitudinal incision
through the floor of the mantle
cavity and proceed forwards along
the mid-dorsal line till the anterior
end of the head, then turm the
flaps aside and pin them down.

* Remove the thin covering
integument of the visceral hump.

In this way the spacious
haemocoelic' body cavity
and all the internal organs
are exposed :

i) In the Digestive System,

note :

— The stomodaenm,
starts with a pear-shaped
buccal mass with highly
muscular walls, Using a
hand lens, try with great
care to cut this mass open.
Note that the lumen of the
mass is narrow and that a
curved brownish jaw pro-
Jects on the roof at its
anterior end. Also note
that a globular mass, known
as the odontophore,
projects on the floor of the
cavity. This consists mainly
of a cartilaginous supporting
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are actuated by a complex
series of buccal muscles,
rasping small pieces out of
the plants on which the
snail feeds.

The buccal mass is fol-
lowed by a  narrow
oesophagus and this
dilates into a large thin
walled crop. Note that a
pair of branched salivary
glands are attached on
either side of the crop and
open anteriorly, by way of
2 salivary ducts, into the
buccal cavity. The crop
leads into a small, thick
walled, muscular stomach
or gizzard which is embed-
ded within the digestive
gland. The latter gland is
a big bilobed mass which
opens into the stomach by
2 short ducts,

-~— The midgat or
intestine is a long narrow
tube which curves to form
an S-shaped loop, and is
also partly lodged in the
digestive gland.

— The proctodaeum or
rectum extends along the
right border of the mantle
and opens anteriorly, to the
right side of the pneumo-
stome, by the anus,

it) Im the Circalatory
System, note :

— The heart lies within
the pericardial cavity and
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consists of 2 conical cham-
bers, an anterior thin walled
auricle and a larger thick
walled posterior ventricle.
Blood leaves the ventricle
through a single aortic
trunk that bifurcates im-
mediately into an anterior
aorta and a posterior
aorta, which branch off to
supply all parts of the body.
The fine ramifications of
these arterics open into
irregular spaces or lacunae
among the tissues, from
which blood collects in the
large haemocoelic cavi-
ties in the head, foot and
visceral  hump (open
circulatory system). From
this body cavity venous
blood passes into a circums-
pulmonary sinus which
extends all around the
mantle cdge. Afferent
pulmonary branches from
this sinus ramify on the
roof of the lung and pass
into efferent pulmonary
branches which all lead
into the large pulmonary
vein you alrcady noticed on
the roof of the lung. This
opens into the auricle, after
receiving a branch from
the kidney.

iii) Im the Excretory
System, note :

— The kidney is single
and in the form of an
elongated triangular spongy
mass which hangs down
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from the roof of the lung
to the right of the peri-
cardium. The pericardial
cavity and the cavity of the
kidney (both  coelomic
cavities of the same origin)
communicate through a
narrow reno-pericardial
canal.

— The ureter arises at
the anterior end of the
kidney, curves backwards
then extends forwards again
on the mantle, parallel to
the rectum, and opens
externally to the left of the
pneumostome,

iv) In the Reproductive
System, note :

The snail is hermaphro-
dite, sperms and ova are
both developed in the same
acini of the single gonad,
which is thus called the
hermaphrodite gland or
ovotestis. Try carefully to
separate the reproductive
system from the alimentary
tract and note :

— The hermaphrodite
gland is a small yellowish
racemosc gland which lies
partly embedded in the
digestive gland near the
apex ol the visceral coils.
Locate the gland and note
that a single convoluted
hermaphrodite duct
arises from this gland and
leads down till the base of a
large whitish bean-shaped
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glandular mass known as
the albumen gland.
There, the hermaphrodite
duct dilates into a small
seminal receptacle, in
which  fertilization takes
place and the fertilized ova
receive their albumen coat.

From the seminal recep-
tacle, a thick glandular
tube, the spermoviduct,
passes  forwards.  This
comprises internally 2 in-
completely separated chan-
nels, one for the passage of
sperms and another wider
for the ova, Anteriorly
the two channels diverge as
separate male and female
ducts, the vas deferens and
the oviduct respectively.

— The vas deferens
is a long narrow tube which
leads forwards into a fusi-
form muscular penis. This
is protrusible through the
fenital opening and is pro-

“vided with a retractor muscle,

— The oviduct is
shorter and thicker than the
vas deferens. It leads for-
wards into a thick walled
tubular vagina that opens
togcther with the penis In
a common genital atrium,
which opens to the exterior
through  the genital
opening. Note the Tol-
lowing accessory oOrgans
which open into the vagina:
a small globular sperma-
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theca (for storing sperms
received during copulation)
lying far backwards close to
the albumen gland and has
a long duct, a club-shaped
muscular dart sac eclosing
a pointed calcareous rod
known as the dart (forcibly
shot out through the genital
aperture of the pairing
snails, probably of excita-
tory function) and a pair
of tufted tubular mucous
glands.

v) In the Nervous System,
note :

The mnervous system is
concentrated into a circum-
oesophageal nerve
ring on which the nerve
ganglia aré localised and
send off nerves to all parts
of the body. Note :

— One pair of cerebral
(supraoesophageal) ga-
nglia innervate the head
region.

— A suboesophageal
ganglionic mass formed of
2 pedal ganglia (inncrvate
the foot), 2  pleural
and 2 parietal ganglia
(all innervate the mantle),
and a single visceral or
abdominal ganglion (in-
nervates the organs in the
visceral mass).

— One pair of small
buccal ganglia (innervate
a considerable portion of the
alimentary tract) lie on the
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back of the buccal mass and
are connected with the
cercbral ganglia.

— The statocysts or
auditory organs are 2
minute hollow spherical
vesicles lying close to the
pedal ganglia. Each cont-
ains  some crystalline
calcareous concretions, and
has a ciliated epithelial
lining containing sensory
cells.

— Make labelled drawings
of dissected Eremina showing
as much as you can of ils

tnternal organs,

d) Section of the Herm-
aphrodite gland.
Examine a prepared
section of the ovotestis of
Eremina and note

The gland is madeup of a

large number of oval or circu-

lar acini separated by con-
nective tissue. Each acinus
has a thin wall of germinal
epithelium resting on a
basement membrane and
encloses a wide lumen. Some
of the cells in this epithelium
are much enlarged and
developing into ova, while
others, the spermatogonia,
are producing small sperm-
atocytes, spermatids as
well as spermatozoa which

appear  aggregated in
bundles.

— Draw.
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OTHER
GASTROPODS

The Gastropoda is the
largest and most varied
class of the Mollusca, in-
cluding the spirally coiled
aquatic and terrestrialsnails,
the fiat-shelled limpets and
the shell-less nudibranchs
and slugs. In order to
know  the relationship
between these forms, the
student should understand
the two important events
which take place in the
developmental history of
every gastropod : (i) the
spiral coiling of the
visceral hump, and (ii) tor-
sion. The two processes
should not be confused with
each other.

The visceral hump in the
Gastropoda usually tends
to grow enormously as a
result of the enormous
growth of the digestive
gland found inside it. Unless
it is coiled up in.a compact
spiral, it would be so long
that it may fall over and
interfere with the balance
of the animal. - For this
reason, such process of spiral
coiling starts early in the
larva of gastropods, and
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all the time during develop-
ment one side of the hump
tends to grow faster than
the other producing this
spiral.

A little after the spiral
coiling of the hump starts,
the whole visceral hump
rotates quickly or
slowly in an anticlock-
wise direction through an
angle of 180° on the rest of
the body. This is the second
and most Important event
known as torsiom. It is
clear that this torsion results
in twisting the neck region
found between the visceral
hump and the rest of the
body. All the organs pass-
ing through this region
are also twisted. Thus, the
so-called visceral loop,
formed by two long nerve
connectives extending bet-
ween the pleural ganglia(on
the circumoesophageal ring)
and the visceral ganglion
(lying far behind in the visc-
eral mass), becomes twisted
like the figure 8. The head
and foot regions, on the
other hand, remain un-
affected, while in the
visceral hump only the
orientation of the organs
is reversed.  Thus, the
mantle cavity (and with 1t
the ctenidia, anal and renal
openings) which was at
first postcrior comes to lie
anteriorly, opening just be-
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hind the head, and the
auricles come to lie in front
of the ventricle. Also the
originally left ctenidium,
left auricle and left kidney
become now right and vice
versa.

The majority of the
Gastropoda  exhibit full
torsion and these comprise
the orderProsobranchiata.
In some of these animals
torsion has morcover led to
the atrophy or disappear-
ance of some organs on
one side, thus they possess
only one ctenidium, one
auricle and onc¢ functional
kidney.

In another large division
of the Gastropoda, the
order Opisthobranchiata,
the shell and mantle cavity
are reduced or wholly
absent, and with them spiral
coiling and torsion also
disappear in the adult,
These gastropods, however,
do exhibit torsion during
their early development (a
clear evidence of their
prosobranch ancestry) but
afterwards they undergo a
process of detorsion,i.c. they
reverse the changes which
occurred during torsion,
tending to have their bodies
reorganized (attaining a
secondary symmetry). Thus
their ctendium points back-
wards again, the auricle
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lies behind the ventricle
and the visceral loop loses
its  twisted form and
becomes symmetrical.
However, they still have a
single ctenidium, a single
auricle and a single kidney
as they could not regain
what they have lost during
phylogeny.

The 3rd division of the
Gastropoda is the order
Pulmonata.These gastro-
pods have become ter-
terrestrial, replacing the
ctenidium by a lung. Their
shell is retained, the visceral
hump coils in a spiral and
they  exhibit torsion,
retaining a single auricle
and a single kidney.
However, the visceral
ganglion in these snails has
been shifted far forwards so
that all the ganglia become
concentrated in the circum-
oesophageal nerve ring.
The visceral loop is there-
fore so shortened that it is
not affected during torsion.

The Opisthobranchiata
and the Pulmonata are

-.sometimes united together

into the groupEuthyneura
(with symmetrical nervous
system, i.e, untwisted
visceral loop). The student
should note, however, that
this condition of symmetry
is arrived at in two different
ways in the two orders; thus
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it is due to detorsion in the
Opisthobranchiata, but due
to the extreme shortening of
the visceral loop in the
Pulmonata.

A. Order
PROSOBRANCHIATA

Marine, freshwater and
terrestrial gastropods;
nearly always with shell
and operculum; exhibit full
torsion, thus with a visceral
loop twisted into a figure
of 8; mantle cavity opening
anteriorly through a wide
aperture; ctenidia lie in
front of the heart and the
auricles in front of the
ventricle; sexes are separate.
This order includes 2
suborders :

1. Suborder Diotocardia

The most archaic gastro-
pods which still exhibit
traces of bilateral symmetry
in spite of torsion, thus with
2 bipectinate ctenidia (each
with a central axis and two
rows of gill leaflets on both
sides), 2 auricles, 2 kidneys
and gonads discharge
through the right kidney.
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The Limpet
Patella

Patella tarentina is a small
limpet commonly found
adhering to rocks along the
Red Sea coast between
tidemarks. It feeds largely
on minute algae encrusting
the rocks and is said to
have a remarkable homing
sense, returning back to the
same spot after wandering
about in search for food.
It can be detached from
rocks only with great force.

Examine the specimen
provided from the dorsal
side and note :

— The shell is depress-
ed, conical, with a raised
apex found nearer to the
front end. Note that it is
marked externally with
prominent ribsradiating out
from the apex as well as
with concentric lines which
represent the linmes of
growth.

Turn over the animal to
examine it from the ventral
side and note :

— The head is small
and sharply distinct from
the foot. It bears the
mouth opening on its
lower side and carries
dorsally a pair of long
tentacles and 2 eyes
situated at the bases of the
tentacles.
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-— The foot is large,
ovoid, flattened, with a
smooth ventral sole. A
strong  horse-shoe-shaped
shell muscle passes from
the dorsal side of the foot
and inserts on thc inner
surface of the shell. If you
take out the bulk of the soft
parts from the shell and
examine it from the dorsal
side, you would easily see
this shell muscle encircling
the wvisceral mass except
anteriorly. Note also the
horse-shoe-shaped sear of
attachment of this muscle
on the inner surface of the

shell,

— The mantle is a
continuous flap extending
all round the body and
lining the marginal part of
the shell. Note the spacious
mantle cavity found
anteriorly over the head.
The proper ctenidia have
become wvestigital but are
replaced by a large number
of minute Icaf-like out-
growths of the mantle
known as the secondary
gills. Thesc project on the
under surface of the mantle
in a continuous circle all
round the body.

In the anterior mantle
cavity, theanus and thc 2
excretory pores open. A
pair of small specialized
SENsSoTry organs, the
osphradia, also project in
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this cavity (serve to test
tle quality of the respira-
tory water current passing
over the gills).

— Make drawings.

2, Suborder Monotocardia

A more specialized group
with obvious bilateral asym-
metry; with one .mono-
pectinate gill, one auricle
and one kidney (namely the
left ones, primitively right
before torsion) and the
gonads open by separate
ducts into the mantle cavity.

Murex

Murex angulifer is a more
active marine gasiropod
common in the Red Sea
and sold for food in Suez.
It is carnivorous, feeding
on living and dead animals
in the sca. Egps are laid
in great numbers inside
capsules and develop into
a trochosphere and then
into a free veliger larva.

* Place fresh specimens of
Murex in a small volume of sea
water, add few crystals of menthel
or magnesium sulphate to the
water and leave for several hours
till they are completely narcotised
and well expanded.

* Preserve these specimens in
70 % alcohol or a 5 9, lormalin
solution,
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a) External Features.
Examine the shell and

soft parts of Murex,and note :

—- The shell, is spirally
coiled, dextral, with a long
spire and bears on the
external surface numerous
prominent ribs and raised
knobs. The peristome is
produced into a long spout-
like shell siphon.

-— The head is prolonged
anteriorly into a long pro-
boscis which can be retrac-
ted within a proboscis
sheath. The true mouth
opening is found at the

posterior end of the proboscis.

— The foot is large,
tough and has a flat sole
on which the animal creeps.
Note that it carrics on its
back a flattened horny disc,
the operculum, which
serves to closc the shell
aperturc.

~— The mantle forms
a cloack round the antero-
dorsal part of the visceral
hump and encloses a
spacious and widely open
mantle cavity. The [ree
edge of the mantle, or
mantle collar, is just visible
at the shell aperture in
extended specimens. In
the mantle cavity, note the
presence of a single large
ctenidium on the left side
(primitively right) with a
single row of ctenidial
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leaflets. The mantle edge
is produced into a siphon-
like prolongation, the pal-
lial siphon, which lies in
the shell siphon and through
which a respiratory water
current is drawn into the
mantle cavity by the action
of the cilia on the ctenidium,
A small osphradium lies
near the base of the cteni-
dium to test the quality of
this water current,

Note, in contrast with
Eremina, that the anus and
kidney discharge into the
mantle cavity, their pro-
ducts being swept away
with the outgoing respira-
tory current. The gonads
open in the mantle cavity
and the male has a project-
ing muscular penis.

— The visceral hump
is spirally coiled and covered
by a thin transparent
integument. The columell-
ar muscle extends from
the foot along the inner
side of the hump.

— Draw.

b) Veliger Larva.

Examine a preparation
of the veliger larva of Murex
or Patella and note :

- The velum is a
characteristic ~ prominent
circular ridge bearing long
cilia {organ of locomotion,
devcloped (rom the preoral
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ciliated ring of the preceding
trochosphere stage).

— Rudiment of vis-
ceral hump is found
behind the velum.

— Rudiment of foot
projects on the ventral side
between the mouth and
anus.

— Make a drawing.

— Compare the advanc-
ed asymmetric organiza-
tion of Murex with the more
primitive symmetric one in
Patella.

Some  monotocards
inhabit freshwater bodies,
irrigation canals and drains
in our country such as :
Vivipara unicolor, which has
a dextral smooth shell with
a moderately high spire;
Melanoides tuberculata, with
a dextral, wvery eIOnrate
turreted shell, and the
amphibious snail Lanistes
carinatus,which has a globose
sinistral shell, and retained
the ctenidium but at the
same time developed a
pallial lung, thus able to
perform both aquatic and
acrial respiration. Pirenella
conica, has an elongate,
turreted dextral shell and
inhabits brackish water
lakes in the North of the
Delta. It acts as one of the
intermediate hosts of the
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parasitic intestinal fluke
which infests man, Hetero-
phyes heterophyes.  All these

are operculate snails.

B. Order
OPISTHOBRANCHIATA

Marine gastropods; the
shell is reduced, internal or
absent and without operc-
ulum; exhibit detorsion to
various degrees, thus the
visceral loop is not twisted;
the mantle cavity when
present is widely open and
tends to become posterior
again; the single ctenidium
lies behind the heart and
tcnds to disappear and be
replaced by accessory gills;
hermaphrodite.

This order
suborders :

1. Suborder
Tectibranchiata

Opisthobranchs  which
show only partial detorsion
(as they still exhibit go® of
torston, thus the ctenidium
and anus point laterally);
often with a rcduced shell;
always with a mantle cavity
and a ctenidium.

includes 2

The Sea Hare
Aplysia
Aplysia argus mmhabits the

shallow water zoncs in the
Red Sea, crawling on
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various kinds of seaweeds,
on which it feeds, It has
a soft slimy body and is
capable of remarkable
colour changes according 1o
the colour ofits surround-
ings.

Examine the provided
specimen and note :

-—— The head is large,
found at the anterior end of
the body and bears the
mouth opening and 2
pairs of auriculate contract-
ile tentacles. The anterior
tentacles (tactile) are short
broad and grooved on their
outer sides. The posterior
tentacles (olfactory) are
longer and also grooved on
their outer sides but the
edges coalesce proximally
(thus resemble the hare’s
cars). Note the 2 eyes
situated close in front of the
bases of the posterior
tentacles, © A small penis
projects close to the base of
the right anterior tentacle.
From the base of the penis,
an open shallow spermatic
groove runs backwards
along the right side of the
neck to the commeon
genital opeming in the
mantle cavity.

3

— The foot is large,
elongated, highly muscular,
broad in front and pointed
behind. The sole is smooth
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and flattened. Note that
2 upwardly directed fleshy
flaps, the parapodia, arise
as outgrowths from the
postero-dorsal sides of the
foot (act as swimming lobes
or fins, but fold over and
cover the visceral hump at
rest).

* Hold the parapodia apart
with the fingers and note :

—The mantle is reflect-
ed all over the shell,
covering it almost complete-
ly and leaving only a
small circular aperture in
the centre known as the
shell aperture. The
mantle and the enclosed
shell form a projecting shelf
which is fixed on the left
side. Note the presence of
a crescent-shaped space
below this shelf. This is the
mantle cavity, which thus
has a wide opening on the
right side of the animal.

Inside the mantle cavity,
note the presence of a single
plume-like ctenidium
attached posteriorly and a
small yellowish osphra-
dium in front of the point
of its attachment. Search
for the common genital
opening on the right
anterior part of the floor
of the mantle cavity (where
the spermatic groove ends
posteriorly). The excretory
pore is a narrow slit on the
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underside of the mantle
behind the point of

attachment of the ctenidium.

Towards the right
posterior corner, the mantle
curves upwards to form a
siphon-itke  prolongation,
the anal funnel, on the
wall of which the anus
opens.

* Take out the shell, by cutt-
ing away the mande Hap around
it, and note :

~— The shell is a thin,
transparent, horny, flat-
tened disc (spiral coiling
only occurs in the larva,
but is lost later on}. It has
a posterior pointed apex
and is marked with curved
lines of growth.

— Make  drawings of
Aplysia as seen from the dorsal
and right lateral aspects.

2. Suborder
Nudibranchiata

Typical opisthobranchs
which have undergone
complete detorsion, thus
exhibiting a secondary
bilateral symmetry again;
without shell, mantle cavity
nor proper ctenidium (re-
placed by accessory gills).

Hexabranchus

Hexabranchus sanguineus is
a large naked beautiful
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scarlet red carnivorous
nudibranch which is com-
mon in the Red Sea,
moving actively in water by
the undulations of its body.

Examine the specimen
provided, compare it with
Aplysia and note : The
animal exhibits full
detorsion, thus it appears
bilaterally symmctrical, but
this is actually a superficial
symmetry (some of the
internal organs on one side
have been lost during de-
velopment). Note that i¢ Aas
no shell at all, the mantle
covers the whole of the
dorsal surface and there is
no mantle cavity. The anus is
moved to the posterior
extremity, in the middle,
and the median excretory
pore lics in front of it. The
single genital opening lies
anteriorly on the right side.
The proper ctenidium has
disappeared but is replaced
by 6 branched retractile

accessory gills arising in
a circle around the anus.

—- Make drawings.

— Compare between the
structure of Hexabranchus
and Aplysia and review the
characters of the order and
suborders to which they
belong.
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— Compare between the
respiratory organs and the
mode of breathing in
Eremina, Murex, Aplysia and
Hexabranchus.

C. Order PULMONATA

Terrestrial and freshwater

gastropods breathing air
through a lung cavity
(modified mantle cavity

with a small opening) ; often
with a shell but no oper-
culum; exhibit torsion but
the visceral loop is not
twisted {due to its extreme
shortening); with a single
auricie and a single kidney;
ctenidium absent.

This order includes 2
suborders :

1. Suborder
Basommatophora

Mostly freshwater pul-
monates which respire
atmospheric air in spite of
living in the water; with one
pair of tentacles and the
eyes lie at their bases.

Several representatives of
the Basommatophora in-
habit freshwater ponds,
canals and draius in our
country, some of which are
of great medical and
veterinary importance, such
as :

Limnaea caillaudi  (the
intcrmediate host of the
liver fluke, Fasciola gigantica)
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with a small, dextral,

globose non-operculate shell.

Bulinus  trumcatus  (the

intermediate host of

Schistosoma haematobium) with
a globose sinistral shell.

Biomphalaria  alexandrina
(the intermediate host of
Schistosoma mansoni) with a
flat discoidal shell. (See p.
249).

The morphological and
anatomical description
given for Eremina desertorum
applies generally well to all
these pulmonates, except
only for some minor details
such as having a larger
pneumostome and scparate
male and female openings
for their hermaphrodite
reproductive system... etc.

These snails have second-
arily returned to water
from land and they still
retain a lung cavity adapted
for aerial respiration (an
illustration of irreversibility
in evolution). Thus, in spite
ofliving in water, they come
to the water surface at
frequent intervals to renew
the air in their lungs. Eggs
are laid in water in gela-
tinous egg masses and
develop directly. The veliger
larva is not free but
contained in the egg
membrane.
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2. Suborder
Stylommatophora

Terrestrial  pulmonates
with 2 pairs ol retractile
tentacles and the cyes arc
carried on the tops of the
posterior pair.

You have  already
thoroughly studied a good
example of the Stylo-
mmatophora, viz. Eremina
desertorum. There are,
however,some Stylommato-
phora known as slugs
with reduced cap-like shells
which cannot possibly cover
the visceral hump, others
have internal horny flat-
tened shell and still some
others have no shells at all.
But in all other respects,
their organization  1s
generally similar to that of
Eremina.

— What is torsion ? In
what ways are the different
gastropods you know
clfected by this process ?
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III. Class PELECYPODA
( LAMELLIBRANCHIATA )

This class comprises the
mussels, oysters and the
like. They are characterized
by having the body bi-
laterally symmetrical, and
completely enclosed in two
symmetrical mantle lobes
(right and left) which
secrete a calcarcous shell of
two valves (hence called
bivalves), the two valves
are hinged dorsally and
joined by a ligament, while
they can be closed ventrally
by the contraction of one
or two pairs of adductor
muscles; the head i1s much
reduced, with labial palps
around the mouth, but
without eves, tentacles, buc-
cal mass nor radula; the
foot is wedgec - shaped;
ctenidia (gills), usually two
in number, are highly
developed and lie in the
mantle cavity; internal
bilateral symmetry  is
well marked through the
presence of paired auricles,
kidneys, digestive glands
and reproductive organs,
scxes usually separate and
there is a trochosphere
larva, and a veliger larva in
the marine forms.
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The pelecypods are
widely distributed both in
the sea and fresh water.
The majority are sedentary
(some are anchored to
substratum) and ciliary
feeders.

The Freshwater Mussel
or Clam

Anodonta

Two species of mussels
are common Nile bivalves,
namely, Anodonta rubens and
Unio praesidens. Either of
them would serve our

laboratory studies quite well.

The former species has been
chosen here on account of
its largc size (up to 15 cm.
in length against 6 cm.
only for Unis). However,
the description given here
for Anodonia applies well to
Unio, the two species being
closely similar to each other,
and differ only but in minor
details.

Anodonta rubens lives on
the bottom of the river,
where it lies with its front
end buried in the mud and
moves but very slowly by
means of the [oot. Develop-
ment passes through a larval
stage known as glochidium
which attaches itself to
passing-by fishes for dis-
persal.

Examine a well-expanded
preserved  specimen  of
Anodonic and note :
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— The shell, is formed
of 2 Jateral equal valves,
hinged together along the
dorsal edge, but gape
ventrally and the foot

protrudes out between them.

~— The soft parts, are
all enveloped by the shell
valves, but the mantle
projects at one end (post-
erior) in the form of 2
short tubes, the inhalant
and exhalant siphons.

a) The Shell,

* Remove one of the shell
valves, by raising it gently up-
wards, separating carefully the
anterior and posterior adductor
muscles which insert on its inner
surface, then pulling it strongly
backwards until the hinge breaks.

Examine the empty shell
valve and note :

— Form anmnd colour,
large, with a reddish brown
rough outer surface and a
whitish, smooth, lustrous
inner surface,

— The umbo is a small
swollen knob which is found
antero-dorsally and repre-
sents the apex or oldest
part from which growth of
the valve has proceeded.
Note the concentric lines
of growth on the outer
surface, extending around
the umbo, parallel with the
[ree edge of the valve.
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~ The hinge ligament
is a tough, dark brown
elastic cord found at the
dorsal edge, by which the
two valves are united and
hinged with one another.
tIn some forms the hinge
contains also tecth, but here
there are none and hence
the name Anodonta, meaning
without teeth.)

Insertions of mus-
cles appear as roughened
arcas on the smooth inner
surface. Note the in-
sertions of : the anterior
and posterior adductors
(two large, one anterior
and another posterior, and
the muscles serve to close
the shell}, the anterior and
posterior retractors (two
small dorsal insertions, the
muscles serve to withdraw
the  foot) and the
protractor (a largc
antero-ventral insertionand
the muscle serves to extend
the footi. Note also the
presence of a long streak
cxtending  between  the
insertions of the two adduct-
ors, paralicl with the free
edge of the valve. This
marks the insertion of
muscle {ibres which arise on
the mantle c¢dge, connect
it to the shell,and is thus
known as the mantle or
pallial line.
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— Make drawings of one of
the shell valves as seen from
both sides.

b) V.S. of Shell.

Examine a V.S. of the
shell through the L.P, and
note :

— The periostracum
is the outer very thin, horny
layer, formed of horny
conchiolin  (organic sub-
stance allied to chitin).

~— The prismatic Iayer
is the middle layer, formed
largely of prisms of carbon-
ate of lime. (This and the
preceding layer are secreted
by the thickened glandular
mantle edge).

— The nacreous layer
or mother of pearls
(secreted by the whole
external surface of the
mantle) is the inner layer
formed largely of carbonate
of lime secreted in hori-
zontal strata, parallel with
the shell surface,

~— Make a labelled drawing.

c) The Soft Parts.

With one valve removed,
examine the general dis-
position of the soft parts of
the animal and note :

~- The body is elongated
and much compressed
laterally, Its anterior end
is that nearer to the umbo
of the shell.
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— The mantle formsa
thin covering for almost
the whole body and consists
of 2 symmetrical mantle
lobes, one on each side,
corresponding with  the
valves of the snell.
Posteriorly, the 2 mantle
lIobes unite together at two
points, leaving 2 distinct
openings between these
points. The mantle edges
project slightly around these
openings to form 2 very
short tubes or siphons : a
dorsal exhalant siphon
(small and smooth-walled)
and a ventral inhalant
siphon (wider and has
papillated edges which test
the water coming in}). The
respiratory and food-carry-
ing water current passes
in and out of these siphons.

—~ The muscles.Identify
the following  muscles
showing on the mantle
surface, the insertions of
whith you have already
seen on the inner side of
the shell, The largest are
the anterior and posterior
adductors which actuate
the shell valves. They are
2 thick cylindrical muscles
extending  transversely,
through the body, between
the 2 shell valves. The
anterior and posterior
retractors are much smal-
ler and appear dorsal 1o
the former muscles, passing
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from the foot to the shell.
The protractor muscle is
large and seen on the
mantle below and a little
behind - the anterior
adductor. It spreads fan-
wise over the visceral hump
(serves to compress it, thus
forcing the foot outside the
shell).

* Reflect the frec ventral edge
of the mantle lobe upwards in
order to expose the mantle cavity,
and note :

— The mantle cavity
is the large space enclosed
between the 2 mantle lobes.

— The visceral hump
is the compressed mid-
dorsal portion of the body.

— The foot is a large
axe-shaped mass protruding
forwards and ventrally (it
drags the animal along very
slowly by its successive
contractions and expansions
in the bottom mud).

— The head is not
distinct and there are no
tentacles or eyes.

— The labial palps are
2 large pairs of flattened
lobes (one external and
the otherinternal) found just

below the protractor muscles.

The 2 external palps of both
sides are anteriorly con-
tinuous with each other, in
front of the mouth, forming
an upper lip, and the 2
internal palps are similarly

«— 2839

i ) el e lazdy
s oAbl o st dlad)
S L e bl s
i)y Al 3 A dLa
JSE e 5 . G
Jrris) A gt G310 Gy e
il 95 € o ¢ s o
(B b )

ol el TS Lkl BN LB o
ol G g S5 S el L
tdF

F A ¢ el Oy e —
ol g Oy gt 1 SH

sl 2y o &pbdt dudt
oo Dyl e b

S ST 2y ¢ g —
¢ JS G Ll Ses )
agkad) AU 3] oW W 3 5
sy puY1 QL Olybd s p9)
W Lotabeliy p il b 3 Ll
. (Aaglell LYy

¢ ol b o —
Oyt el Bl S ST AT

G ¢ Al el
C_,))bnhlﬂl’l da_,..a.éjl o Ol
JidOlgme (s 5T 2l
Olalallly | 3 5k Couald gl
o lyshuizal [ S BIASTbon W
c uﬁm@}ﬁcrﬂkbiccb?ld
0Lt Sl plb azels”

YAY




continuous with each other,
behind the mouth, forming
a lower lip. Thus, the
mouth is a transverse slit
lying amidst 2 trough
formed by these palps. The
palps carry cilia which
normally drive food particles
towards the mouth.

— The gills or ctenidia
are 2 in number, very large
and hang in the mantle
cavity, one on each side,
Note that each gill is formed
of 2 double plate-like
folds {an outer and an
inner) hanging down beside
each other from a long
gill-axis, which is fused to
the dorsal wall of the mantle
cavity. The external sur-
faces of the gill-plates show
numerous parallel ridges
which represent the gill-
filaments.

The gills have a complex
structure and mode of
attachment to the body
(correlated  with  their
complicated respiratory and
food collecting functions)
which are better understood
by making sections of the
body and gills.

v Make labelled drawings
of the soft parts.
d) Transverse Hand -
Sections of the Body.
Examine a transverse
hand-section of Anoedonia
taken out of its shell {or
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better a prepared T.S. of
Unio) and note :

— The mantle lobes
are free ventrally, and fused
dorsally to each other.

— The foot protrudes
in the middle. In the
haemocoelic cavity inside
it, parts of the internal
viscera, especially the intes-
tine, arc seen.

— The mantle cavity
is a spacious cavity found
on either side of the foot,
bounded laterally by the
mantle Iobes,

— The ctenidia lie in
the mantle cavity, one on
either side. Note that each
ctenidium has a dorsal hol-
low gill-axis, on both sides
of which hang 2 plates, the
outer and imner gill-
plates. Each plate is formed
of a large number of long
gill-filaments connected
with each other and bent
back like the figure V.
Thus,each gill-plate actual-
ly comprises 2 gill-lamel-
lae, one descending from
the gill-axis and the other
ascending or reflected up-
wards,

—~— The heart lies mid-
dorsally in the visceral

hump, within the pericardjal

cavity (coelomic cavity).
If the section passes through
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the ventricle, the rectum
would be seen piercing the
ventricle.

— The kidneys, 2 in
number, lie one on each
side below the pericardium,
A thin walled bladder or
ureter runs close to each
kidney.

— Make a drawing.

¢} Attachment of Gills.

* Take the whole soft parts of
Anodonta out of the shell,

*With the help ofa sharp razor
make 4 transverse hand-sections
through the body, in the region
of the gills, as mentioned below.
Lay the cut sections down in the
dissecting dish, cover them with
water and examine them so as
to study the precise way by
which the gills are auached to
the body along their entire length.

— In the 1st section
(passing through the main
bulk of the foot and the
anteriormost parts of the
gills) note, on cach side,
that the gill is W-shaped,
composed of 2 V-shaped
halves or gill-plates, an
outer and an inncr. The
gill-axis (lound on the
median apex of the W) is
fused to the dorsal wall of
the mantle cavity, the
reflected outer lamella of
the outer gill-plate is at-
tached to the mantle, while
the reflected inner lamella
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of the inner gill-plate is
attached to the viscero-
pedal mass.

~— In the 2nd section
(passing  through  the
posteriormost region of the
foot), note that the inner
lamella of the inner gill-
plate becomes free from the
viscero-pedal mass,

— In the g3rd section
(passing a little behind the
[oot), note that the 2 inner
lamellae of the inner plates
of both gills fuse together.

~— In the 4th section
(passing near the posterior
end ol the body}, note that
the axes of both gills be-
come free, thus the two
gills form a sort of trans-
verse partition separating
the mantle cavity below
from a suprabranchial or
cloacal cavity above. The
inhalant siphon leads into
the former, while the latter

cavity leads outwards
through the exhalant
siphon.

- Make a drawing.
f) T.S. of Gill-plate.

Examine a prepared T.S.
of a gill-plate of Unio or
Anodonta and mnote

— The gill - plate
comprises 2 lamellae formed

of a large number of close-
set reflected gill-filaments.
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— The interlamellar
tissue junctions are
bridge-like vascular junc-
tions which connect the 2
lamellae together and divide
the space between them
into distinct compartments
known as the interlamel-
Iar spaces or water tubes.

— The interfilamentar
tissue junctions  are
horizontal bars of tissue
connecting the gill-filaments
to one another. Several
minute apertures or ostia
are left between some
filaments.

— The gill-filaments
are supported each with a
chitinous rod and covered
by a ciliated epithellium.
(The cilia produce a respira-
tory current of water which
enters the mantle cavity
through the inhalant siphon
passes through the ostia to
the interlamellar spaces,
thence to the suprabranchial
cavity and finally to the
outside by way of the
exhalant siphon. The cilia
moreover  furnish an
efficient food - collecting
apparatus, straining food
particles off this current and
passing them forwards in
mucous strings towards the
labial palps).

— Draw.

g) T.S. of Labial Palps.
Examine aT.S. of the labial
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palps of Unio or Anodonta.
vote that, onthe opposite
surfaces of each 2palps,there
are numerous ridges and
ciliated furrows (thecilia
of which drive the food
particles, coming within
their reach from the gills,
towards the mouth opening).

—~- Draw.

h) Glochidium Larva.

In a T.S. of Unio or
Anodonia, search for the
glochidia larvae in the
interlamellar spaces, for the
larvae are incubated there.
Examine the glochidia you
may find in the section or
any preparation of a
glochidium larva through
the microscope and note its
general shape, with 2 shell
valves bearing numerous
hooks at their free edges
(absent in the adult); a
byssal gland which lies in
place of the foot and secretes
a sticky thread, the larval
byssus (not homologous
with the byssus threads of
other adult lamellibranchs).

— Draw.

A. Order FILIBRANCHIATA

These are lamellibranchs
with  greatly enlarged
ctenidia, the filaments of
which are reflected and
loosely united with one
another by ciliary junctions;
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foot small; byssal glands
well developed.

Many examples are
known from our sea waters
such as varfous species of
Mpytilus and Lithophaga.

The sea-mussel, Mytilus,
is commonly found in the
Red Sea attached to rocks
between tidemarks. The

foot is provided with a
byssus gland which opens
through a minute posterior
orifice. =~ The secretion of

this gland hardens gradually
on contact with sea water
forming a bunch of horny
threads, the byssas, which
protrudes out from between
the shell valves and serves
to anchor the mussel to
rocks. The animal, however,
can move slowly by
secreting new byssal threads
and breaking the old ones.

Lithophaga is another
example with an elongate,
almost cylindrical body
adapted for burrowing in
corals.  Various species
inhabit the Red Sea,
drilling dumb-bells-shaped
holes in the coral
skeletons by scratching them
with the shell valves, the
process being probably
aided by an acid secretion
of some special pallial
glands. They attach to the
walls of the burrows by 2
bundles of flattened byssal
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threads ending in adhesive
discs. The shell valves are
brown in colour and have
smooth outer surfaces, olten
encrusted  with coarse
calcareous deposits.

Having studied Anodonta
in detail, you can examine
the organization of the shell
and soft parts In Mpytilus
and Lithophaga. Note that
the anterior adductor
muscle is reduccd or absent
and the retractors ol the
foot are little developed;
anterior and posterior
byssal retractors are
developed instead. The
gills have the same external
form and are reflected, W-
shaped as in  Anedonia.
Microscopic examination,
however, shows that the
gill-filaments are joined
with one another in a
different way, viz. through
ciliary junctions.

Piece of Gill-plate
* Cut a small piece of a gill-
plate of  Lithophaga  and

examine it under the L.P. of
the microscope :

Note that cilia arise at
intervals on small discs on
both sides of each gill-
filament.  The cilia on
adjacent filaments interlock
forming interfilamentar
ciliary junctioms, con-
necting the filaments in the
gill-lamella.
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In a T.S. of a wgill-plate
of Lithaphaga, you can
easily notice these interfila-
mentar ciliary junctions. In
acdition, interlamellar
junctions are also noticed
between the filaments of
the 2 lamellae in the gill-
plate.

— Make labelled drawings.

B. Order
EULAMELLIBRANCHIATA

These are, as the name
implies, true lamellibranchs
in which the ctenidia are
highly developed(serve both
respiratory and food-col-
lecting functions) and their
filaments are reflected and
intimately connected by
vascular or tissue junctions;
foot is well developed.

You have already studied
Anodonta rubens and Unio
praesidens as examples of this

group {pp. 278 —290 ).

Other examples such as
Cardium edule, the cockle,
Circe corrugata,and Donax tru-
neulus are eulamellibranchs,
common and well known in

the MediterraneanSea. They

are easily obtainable from
the market, and can be well
used for laboratory studies.

In Cardium edule, note that
the 2 shell-valves are con-
nected together and hinged
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dorsally through an elastic
ligament as well as a
number of interlocking
teeth which arise on the
hinge line of both valves.
Each wvalve is marked
externally with raised ribs
radiating out from the
umbo, and the inner con-
cavity of the valve is cont-
inued dorsally beyond the
hinge line into the umbo.

Donax trunculus has a
smaller whitish shell which
has nearly the same outline
as that of Anodonta. However,
note that its umbo points
backwards instead of for-
wards. Also note, on the
free ventral edge of each
valve, the presence of a row
of close-set minute teeth.
These are formed by the
fringed edge of the mantle.
The labial palps are
exceptionally large in this
lamellibranch.
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IV. Class
CEPHALOPODA

These are well developed
molluscs,mostly fast moving,
carnivorous and some of
them are monsters. They
are bilaterally symmetrical,
with a well developed head
bearing 2 large eyes and a
radula, and surrounded by
the front part of the foot
which is drawn out into a
number of arms and ten-
tacles bearing powerful
suckers; posterior part of
foot forms a muscular
funnel; visceral hump is
either straight or coiled;

shell is either well developed,

reduced or absent: one or
2 pairs of gills; nerve ganglia
are highly concentrated to
form a brain; separate sexes
and direct development.

The class includes o
orders :

A. Order DIBRANCHIATA

A large group of the more
successful cephalopods, with
one pair of ctenidia; 8-10
tentacles; highly developed

eyes; shell internal or absent

1. Suborder Decapoda

Includes the cuttlefish
and squids, with 10 tent-
acles and an internal shel].
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The Cuttlefish’
Sepia

The cuttlefish, Sepia
savignyi, is a common animal
in our seas and its shell (the
cuttle-bone) is a common
object to be found along
the sea shores. It is either
seen singly or in small
groups, swimming close to
the surface and has a great
_ power of changing its colour
with preat rapidity. It
swims forwards but can
retreat with its rear, and
when attacked it jerks
quickly backwards and
emits a cloud of ink behind
enabling it to escape from
view. Some coastal peoples
are fond of its flesh.

a) External Features,

Examine the specimen
provided and note*:

— The body i3 mainly
divided into a distinct head

*The orientation of the animai,
based on morphological basis, is
such as the mouth is ventral, the
apex of the trunk is dorsal and
the mantle cavity and siphon are
posterior. In the present descrip-
tion, however, it is based for the
sake of simplicityon the position
the animal assumes while swim-
ming,thus the mouth is considered
anterior, the apex of the wunk
posterior and the mantle cavity
and siphon ventral.
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and a conical visceral
hump, separated from one
anothet by a short neck,

— The head carries 2
large eyes, similar to those
of vertebrates. It bears
anteriorly the  mouth

opening surrounded by a
prominent circular lip, and
2 large horny jaws project
from it.

Eight pointed arms,each
provided with 4 rows of
suckers on its inner surface,
and 2 much longer
tentacles, carrying suckers
only at their expanded tips,
arise at the anterior end of
the head, around the mouth
opeming (the tentackes are
used in catching the prey
and the arms for holding it
while it is being devoured).
The arms and tentacles
probably represent the
highly modified anterior
part of the foot, and hence
the name Cephalopoda.

Examine more closely one
of the suckers and note that
it is stalked, cup-like, with
a horny dm (to keep it
permanently open) and
powerful muscles (thus on
contraction, as for example
when attached to the body
of the prey,a partial vacuum
is produced and the animal
can” take a tight grip on
its prey).
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The posterior part of the
the foot is modified to form
the Jarge muscular fannel
which you see on the ventral
side of the head{through wh-
ich wateris forced out of the
mantle cavity, causing the
animal to jerk quickly back-
wards). Note that it has a
narrow anterior opening
and a broad open base
projecting backwards into
the mantle cavity.

— The trumnk or
visceral hump (com-
parable to that of other
molluses) | is  conical,
dorsoventrally  depressed
and bluntly pointed. Its
two lateral sides are
extended into 2 thin lateral
fins (by means of which
the animal swims forwards).
The visceral hump is
covered all over by the
mantle, which terminates
anteriorly in a free ridge
surrounding the neck. Note
that the dorsal side of the
hump is hard due to the
presence of an internal
shell on this side, just
beneath the integument, On
the ventral side of the hump,
the mantle forms a thick
muscular wall which covers
over a large mantle cavity,
with a wide anterior
mantle opemng,.

— Make a labelled drawing.
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b} Dissection

* Make a longitudinal cut
through the ventral mantle wall,
a little lateral to the median line,
Also open the [unnel by a median
longitudinal cut. Reflect the
mantle flaps to the sides and pin
them down to the dissecting dish.

Thus you have exposed
the mantle cavity. Note
that several organs bulge
into this cavity and can be
examined without dissection
through the transparency of
the thin membrane covering
them. Examine these organs
and note :

— The mantle cart-
ilages are a pair of
cartilaginous knobs project-
ing on the inner surface of
the mantle wall near the
mantle opening. These fit
inside corresponding car-
tilaginous depressions, the
fonnel cartilages, found
on the ventral wall of the
funnel ( to ensure a tight
closure of the mantle
opening, thus forcing the
water from the mantle
cavity to go out through
the funnel opening).

— The rectum extends
along the middle line and
ends far anteriorly by the
anus, carrted at the end
of a long anal papilla.

— The renal papillae
are 2 small, pointed papillae,
each carrying an excretory
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opening, found on either
side behind the anal papilla.

— The ink sac is a
large, ovoid, thin walled sac
projecting posteriorly in the
mantle cavity and leading
forwards by a long duct
into the rectum, a short
distance behind the anus.

— The genital opening,
in both sexes, is found on
the left side, close to the
base of the left ctenidium.
In the female, note also the
presence of 2 large mida-
mental glands in front of
the ink sac (secrete a viscid
material by which the eggs
adhere together).

— Make a labelled drawing.
c) The Shell,

* Make a longitudinal incision
through the skin of the back of
Sepia ta.expose its shell, then take
it out by displacing it forwadrds.

Examine the shell of Sepia
and note that it is flattened,
bilaterally symmetrical and
very hght. It has a rounded
anterior end and a nar-
rower posterior end which
projects like a tooth, and
is laterally hordered by thin
wing-like ridges. It consists
mainly of numerous close-
set, thin calcareous lamellae
with interspaces left bet-
ween them.

— Draw.
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d) The Eggs.

Examine the eggs of Sefia
and note that they are large,
with plenty of yolk and
each is enclosed in a
separate  capsule. The
stalks of the egg capsules
are connected together
forming a bunch of the
famous sea-grapes.

— Draw.

2. Suborder Octopoda

Have 8 tentacles and no
shell.

Octopus

Octopuses are well known
cephalopods which live in
dark crevices and among
corals in the sea as well as
at great depths; some of
which are huge monsters
and very dangerous.

Examine the provided
specimen of Oclopus, com-
pare it with Sepia and note :

-— The head is large
and bears the mouth and
2 large eyes.

— The arms are only
8 in number, very much
elongated but all equally
developed. They are con-
nected together towards
their bases by a distinct
web. Each arm bears 2
rows of fleshy sessile
suckers on its inner side.

—- The visceral hump
is soft due to the absence of
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a supporting internal shell,
rounded posteriorly and has
no fins (instead of the fins,
swimming is effected by the
pulsations of the web bet-
weer the arms).

— Make a drawing.

B. Order
TETRABRANCHIATA

More primitive cephalo-
pods, with 2 pairs of ctenidia
and 2 pairs of kidneys;
simple eyes; large multi-
locular external shell.

There are only few living
representatives of this group
such as Nautilus.

Shell of Nautilus.

Examine a section of the
shell of Nautilus and note
that it is very large, closely
coiled up in a plain spiral
and divided internally by
numerous concave septa
into a series of chambers
(the animal occupies only
the last and largest chamber
called the body chamber,
while the rest are filled with
gas to eusure buoyancy).
Note that the septa are
pierced by a slender tuhe
called the siphuncle.

— Drguw.
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