CHAPTER I

PHYLUM ANNELIDA

The Annelida or ring-
worms are metamerically
segmented, triploblastic
coelomate animals. Their
body is covered with a thin
non-chitinous cuticle, and
the body wall is muscular
with outer circular and
inner longitudinal muscle
layers. They possess chaetae
but no continuous exoskele-
ton. The body cavity is
coelomic and the excretory
organs are metamerically
arranged mephridia. The
gonads develop from the
coelomic epithelium and
discharge through paired
coelomodaucts. The
nervous system comprises a
cerebral ring and a double
ventral nerve cord with a
pair of ganglia in each
segment. The larva when
present is a trochosphere.

Annelids are very success-
ful and live in the sea,
fresh water and on land;
either active, sedentary or
ectoparasitic.

Six classes are recognized
in the phylum Annelida, of
which three are of great
importance : the Poly-
chaeta, the Oligochaeta
and the Hirudinea.
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I. Class POLYCHAETA

This class  compriscs

the bristle-worms which
are nearly always marine,
with  obvious homo-
nomous segmentation
and cephalization. Their
chaetac arc numcrous and
borne on special prominenc-
¢s of the body called the
parapodia. Thc coelom
is spacious and divided by
interscgmental scpta. The
sexcs arc usually separate
and gonads cxtend in most
scgments of the body. The
larva is a frce-swimming
trochosphere.

The class comprises dif-
ferent forms : errant, as
Nereis, true tubicolous
Jiving  in  tubes), as
Amphitrite, and burrowing
forms, as Arenicola.

1. The Sandworm
Nereis

This is a cosmopolitan
genus of bristle-worms which
although belong to  the
errant or free-swimming
polychaetes, yet thev are
all of the crawling type and
live in temporary burrows
in sand, from between
tidemarks to depths of more
than 200 metres, which
they occasionally lcave to
rcconstruct anew. Most of
them are predaceous.
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a) External Features.

Examine a preserved
specimen of Nereis and
note :

— Body form, with
distinct division into more
or less similar segments or
metameres, except the
first and the last which
bear the mouth and anus
respectively.

-— The head is distinct
and consists of:a prostom-
ijum which carries four
eyes on its dorsal surface,
two short prostomial
tentacles (tactile) and two
large prostomial palps
{possibly gustatory); and of
a peristomium (sometimes
considered as two segments
fused  together)  which
carries antero-laterally four
pairs of long- slender
peristomial tentacles.
Note the presence of the
mouth as a transverse
opening on the anterior
surface of the peristomium.
In preserved specimens, the
buccal region is often seen
everted and the pharynx
protruded in  front of it.
The chitinous lining of
the buccalregion is thick-
ened in places forming
numerous small teeth,
while the pharynx carries
two large serrated chitinous
jaws, which are well shown
in such preserved speci-
mens.
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— The body segments
are numerous(200 or more},
each of which bears a pair
of lobed muscular out-
growths or parapodia.

* Cut one of the segments,
stain it with borax carmine and
examine under the L.P. the
structure of the parapodia. Note :

— The parapodium
consists of two divisions, a
dorsal notopodium and a
ventral neuropodium ;
each of these is again
divided into two lobes. Note
that the notopodium bears
a2 dorsal cirrus and a
bundle of cbhaetae lodged
in a chaetigerous sac
formed by invagination of
the epidermis. In addition,
a much stronger chaeta ,
the dorsal aciculum ,
appears deeply embedded
in the notopodium and does
not project on to the surface.
The neuropodium like-
wise bears similar structures:
a ventral cirrus, which is
longer than the dorsal one,
a bundle of chaetae and
a strong ventral aciculum
which also does not project
on to the surface of the

body. The cirri are
supposed to be tactile in
function, the lobes to act
as limbs and as gills, while
the acicula as skeletal sup-
port and for the attachment
of muscles.
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— The last or amal
segment is elongated and
lacks parapodia; instead it
carries two long ventral
cirri, the amal ecirri. The

anus opens on Its ventral
side.

~— Make labelled drawings
of the worm, showing details
of structure of the head, body
segment with its two parapodia,
and the anal segment.

b) Transverse Hand-
Section.
Examine a transverse

hand-section of ANereis and
note the following struct-
ures :

Details of structure of the
parapodium; thin cuticle;
epidermis of a simple
columnar epithelium
circular muscle ;
longitudinal muscles ar-
ranged in 4 big bundles,
two dorsal and two ventral;
oblique = muscle fibres
arrangced in two groups, one
on each side of the body;
somatic layer of coelomic
(or peritoneal) epithelium;
coelom, sometimes full of
ova: splanchnic layer of
coelomic epithelium  sur-

layer ;

rounding the intestine ( which

is lmed with columnar
cpithelium); dorsal and
ventral blood wvessels held
in dorsal and ventral mes-

«— 18

.'.J::-ﬂl ki L) gniy 53908 1y
oelis e Toe Jomi Ly

Sl U L el il
Jo g A by o Ok

R lt-,:La'f:,,."‘:{&.‘:T‘w\....=
Jradll pedny - iy ekl
el S sl P Ol
o Al @ ¢ oy Gl

L e Gl pled—

ST ad Gty 1 e iy e
:‘l_..'rL:J!

= U el Gy eas

T
Gl — dey By LM
ERAR KRR MR R
ceS et g b a
olzsley Oldly Ol eb La Ol
LA Bkl Lladh U
Je bl ¢ et 4 Lol
Ghll—got) gl p il JS7
) Al Y G
Vot 00y ol — (2 A
ikl whl - el T
b i Lyl iy
ol — (Lapf 3y el
a.\s'.\a}'lg_'u.l.“ eleglis bl gpall
hdhd Bl 5 L g Ol

YA



enteries respectively; ventral
nerve cord;parts of nephri-
dia; muscles which move the
acicula and parapodia .

— Matke a labelled drawing.

¢) The Trochosphere
Larva.

Fertilization is external
and the zygotes devclop
into  free-living  pelagic
larvae of the trocho-
sphere type. Examine a
mounted preparation and
note the globular form of

the larva, the prototroch or

preoral ciliated ring, and
a tult of apical cilia project-
ing from a thickened apical
plate at the upper pole.

The anus lies at the other
pole and the mouth opens
just below the ring of cilia.

The larval cavity is the
original blastococl, in which
lic rudimentary meso-
dermal bands.

— Make a drawing.

Heteronereis

In some species of Nereis
there appears no external
difference between a sexual-
ly mature worm filled with
gamctes and an immature
onc. In some others the sex-
ually mature phase differs
so widely from the im-
mature one that it has
been for a long (ime
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believed to belong to a
different genus which was
given the name Heteronereis.
Marked modifications occur
in the posterior segments of
the body which contain the

gametes. Therclore in
Ileteronereis  the body is
distinguished  into  an

antertor non-sexual region
of ordinary unaltered seg-
ments, called the atoke,
and a posterior sexual
region, called the epitoke.
The eyes become larger,
thus more adapted for free
swimming, and so also the
parapodia in the epitoke
region,

Detach one of these
modified parapodia from
the epitoke, ecxamine it
under the IL.P. of the
microscope and compare it
with the ordinary para-
podium of Aereis. Note that
the lobes of the notopodium
and neuropodium are larger
and more leal-like (act as
fins and gills); other folia-
ccous  outgrowths  also
appear; the chaetae are
muchlarger, more numerous,
have flattened oar-shaped
ends and appear arranged
fanwise; the dorsal and
ventral cirri are much larger
and branched.

~— Make a drawing.

— What arc the character-
istic [eatures of Nerets ?
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— In what respects do the
parapodia of Nereis differ
from those of Heteronereis ?

2. Amphitrite

Thisis an example of a
true tubicolous polychaete
which lives almost per-
manently in a tube made of
sand, mud or the like,
cemented together by a
mucous secretion, and is
usually hidden in rock
crevices, The head is
distinct and carries nume-
rous long temtacles which
protrude out of the tube.
They are ciliated and drift
microscopic organisms, of
plants and animals, to-
wards the mouth (ciliary
method of feeding). The
parapodia are reduced in
association with the animal’s
mode of life.

Examine a preserved
specimen, taken out of its
tube, and note the division
ofits body into three regions:

— The head or anterior
region is formed of the
prostomium and the peri-
stomium. It bears the
tentacles (believed to be
homologous with the pro-
stomial palps) with the
mouth located in between.

— The middle region
comprises segments which
carry notopodia bearing
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thin chaetae, and elongated
neuropodia in which are
embedded short but strong
toothed chaetae called the
uncini. The ventral surface
of the anterior segments is
thickened by 12 gland
shields which secrete the

mucus used in tube building,.

The first § segments behind
the head bear dorso-
laterally g pairs of branched
gills (believed to be homo-
logous with the dorsal cirri).

— The posterior region
is narrow, many segmented,
and without notopodia or
chaetae. The anus lies on
the Jast segmeut.

— Make a drawing.

3. The Lobworm
or Lugworm

Arenicola

This i1s a polychaete
adapted for burrowing in
the sand or mud like the
earthworms.  Similarly it
engulfs sand to digest the
organic material contained
therein. Itoccursjust below
the low tidemark in the
sea or in estuaries where
the water is less saline.

Examine a preserved
specimen and note that the
true segmentation is indis-
tinet from outside owing to
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the secondary division of
the segments into 2-5 annuli
for each. However, try to
make use of the segmentally-
arranged parapodia in order
to distinguish the segments.
Note that the body is
divided into three regions :

—-The anterior region
consists of a small trilobed
prostomium with no eyes or
tentacles, the peristomium,
an achaetous segment, and
6 segments bearing chaetae
and parapodia. The mouth
lies ventral to the pro-
stomium, and the everted
buccal region and pharynx
are often seen protruded
out of it as a proboscis
which 1s covered by
chitinized papillae (help in
gripping the sand). The
parapodia are reduced like
those of the tubicolous
polychaetes and formed
each of a notopodium with
few needle-like chaetae, and
a ventrolateral elongated
neuropodium  which en-
closes large hook-like uncini.

— The middle region
comprises 13 segments, each
bearing, in addition to the
parapodia, a pair of extens-
ively branched gills.

— The posterior region
has a variable number of
segments devoid of para-
podia and gills. The anus
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opens through the last
segment.
— Make a drawing.

— fCompare and contrast
between the diagnostic
features of Nereis, Amphi-
trite and Arenicola, pointing
out the modifications
adopted by each in assocta-
tion with its own mode of
life.
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II. Class CLIGOCHAETA

This class comprises the
earthworms and their allies.
They lack parapodia and
have few chactae and a
reduced cephalization. They
are always hermaphrodite,
the gonads are confined to
a few of the anterior
segments, and their gono-
ducts are coelomoducts.
Reproduction is by copula-
tion and cross-fertilization,
There is no free larval stage,
but the eggs are deposited
and develop 'in special
capsules called the cocoons
which are produced by a
modified region ofthe epi-
dermis called the clitellum.,

The Earthworms

Earthworms live in damp
soil which is not too acid.
They abound in the fields
and gardens where they
build burrows, engulfing
earth particles mixed with
organic matter, which latter
they digest. The defecated
earth collects on the sides
and’ also at the mouths of
burrows forming worm
casts, thus aerating the soil
and enriching it with
nitrogen —containing com-
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pounds. Earthworms are
nocturnal, that is, they
become active by night,
and retire to their burrows
during the day.

By now, you are familiar
with one of the common
carthworms :

1. Aliolobophora

A full account of the
dissection of Allolobaphora
caliginosa is given in Vol, 11
of this book. However, the
same figures arc given here
again in order to make
comparisons with  other
annelids much easier,

2. Pheretima

Pheretima  hawayana s
another common carth-
worm which is often
supplied in the laboratory.
Examine specimens of this
worm following the same
steps as you did with
Allolobophora, and note the
following main points of
difference :

a) External Features,

— The clitellum s
found far
rounds only 3 segments of
the body (14-161. It is a
compicte ring and so np
puberly ridges are developed.
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~—— The chaetae or setae
are more numerous than in
Allolobophora, and are ar-
ranged in a circle around

each segment — perichaet- -

ine arrangement. With a
hand-lens, determine the
number of chaetae on a
complete segment,

— On the ventral side of
segment 18 there are two
rounded prominences, each
carrying three small papil-
lae. The prostate duct
opens on one of these
papillae and the two vasa
deferentia of each side
open separately on the other
two papillae,

— The copulatory
papillze are minute, in-
conspicuous and arranged
in a transverse row on the
anterior half of segment 18.

— The single female
genital opening lies on
the ventral side of segment
14, in the region of the
clitellum.

— The spermathecal
pores arc two pairs
located in the interseg-
mental grooves 5 /6 and 6 /7.

— The dorsal pores
are located as in Allolobo-
phora, save that they start
in the intersegmental groove
1o/f11.
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— The nephridiopores
are numerous and scattered
on every segment except the
first two.

— Make labelled drawings of
Pheretima as seen fromthe dorsal
and veniral sides lo show its
external features.

* Cut off a small piece of the
body wall and treat it with a
strong KOH solution for few
minutes, wash in water, mount
in glycerine and examine under
the L.P.to see the ring of chaetae.

—Make a drawing.

b) Dissection,

* Make a longitudinal mid-
dorsal incision in the worm in the
same manner as you did with
Allolobophora. Try when you are
pinning the flaps downm to the
dissecting dish, to put the pins
at intervals of 3 or 4 segmcnts
{e.g. on segments 3, 6, g, 12...
etc) because this facilitates the
location of the various internal
organs later on. Note that the
coelom is divided internally by
intersegmental septa and that the
septa hetween the first 4 seg-
ments and those between seg-
ments 8/g and gfro are absent.
Note : '

i) Im the
Canal :

— The buccal region
extends in segments 1 and 2.

Alimentary
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— The pharynx is
highly muscular and lies
in segments 3 and 4.

— There is no crop; a
large gizzard lies in seg-
ments 8-10, in the middle
of the oesophagus which
extends from the pharynx
up to segment 14, to the
intestine,

— The intestine starts
in segment 15. In segment
26 a pair of intestinal
caeca arse laterally from
the intestine and extend
forwards over 3-4 segments,

Behind segment 26 the
intestine shows a small
dorsal invagination (or

typhlosole), and on either
side of its mid-dorsal line
there is a double row of
segmental fluffy bodies
containing masses  of
phagocytes and chloragogen
cells, the so-called “lymph
glands’’. In the posterior-
most segments the intestine
passes into the rectum
which has no typhlosole.

ii) In the Blood System:

Note that there are only
four pairs of pseudohearts
lying in segments 7, 9, 12
and 13. (Don’t mix them
with two other pairs of
commissural loops found in
segments 10 and r11).

iy Im the Excretory
System: Note the three
different types of nephridia:
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-— The integnmentary
nephridia are very nume-
rous 1In cach segment,
attached to the inner surface
of the body wall and open
to the exterior by minute
scattered nephridiopores.

~- The pharyngeal
nephridia are aggregated
in g pairs of bunches found
in segments 4, 5 and 6, and
open into the pharynx by
three pairs of ducts.

—The septal nephridia
are numerous and attached
on the anterior and posterior
surfaces of thc interseg-
mental septa starting from

the septum 15/16 back-
wards.

iv) In the Reproductive
System :

— The ovaries lie in
segment 13, and the two
oviducts converge to open
by a single female aperture
on segment 14. The
spermathecae are two
pairs in segments 6 and 7.
Each is formed of a swollen
ampulla and a simple
tubular diverticulum,

— Two pairs of testes
lie in segments 10 and 11.
Two pairs of large lobulated
seminal vesicles lic in
segments 11 and 12. Each
testis 18 enclosed with its
corresponding  seminal
funnel into a testis sac.

The cavities of the two -
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testes sacs of the same
segment are continuous with
each other; each sac
perforates  the  septum
behind and continues to
cover the seminal vesicle
lying behind it.

The two vasa deferentia
on each side run backwards
close to each other. Two
large lobulated prostate
glands extend in segments
18-21 or 22. The prostate
duct of each, with the
terminal ends of the two
vasa deferentia of the same
side, are all enclosed in a
thick muscular sheath, but
the three ducts open
separately to the outside
on segment 18.

v) The Nervous System,
is quite similar to that of
Allolobophora.

— Draw.

* Dissect a freshly-killed worm
in saline solution. Remove a part
of a coclomic septum in the
region of the intesting, mount on
a slide in a drop of saline and
examine under the H.P. to see
the structure of the septal
nephridia it carries.

— Draw.

c) T.S. of the Intestinal
Region.

Examine and note, in
comparison with that of
Allolobophora :
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— The epidermis, with
goblet cells and covered by
thin cuticle.

— The muscularis, of
an outer circular layer
and an inner longitadinal
layer, the Ilatter being
interrupted along a greater
number of lines and 13,
therefore, not divided into
the 37 usual blocks of
Allolobophora.

— The chaetae are very
numerous (hence the long-
itudinal muselelayerisdivid-
ed into a large number of
blocks). Parts of the chaetae
appear in the section arising
from chaetigerous sacs.

— The coelom is full of
coelomic corpuscles and is
lined by the two usual
peritoneal layers (somatic
and splanchnic). Nume-
rous parts of integumentary
and septal nephridia appear
protruding into the coelom.

— The intestinal
epithelium is much more
folded than in Allolobophora,
but the typhlosole is much
smalier.

— Make a labelled drawing
of a T.S. of the intestinal region
of Pheretima.

Another common species
is Pheretima californica which
is closely stmilar to P. haway-
ana except for the following
main points of difference :
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— Ithasalighter colour
and a paler ventral surface.

—The first dorsal pore
lies in the groove 11/12.

— The genital open-
ings of the male system
are only two,on segment 18.

— The spermathecae
are two pairs in segments
8 and g, and open to the
exterior on the grooves 7/8
and 8/q.

— The prostate glands
extend in segmerits 17-19
or 20.

— The intestine begins
in segment 16, and the
intestinal caeca originate
in segment 27.

— Observing the three
species of earthworms and
their anatomy, both gross
and microscopic, review the
characteristic features of the
class Oligochaeta. Point out
the main points of difference
between the three worms.
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II. Class HIRUDINEA

These are annelids with
a shortened body composed
of a smaller and fixed
number of segments which
arc subdivided externally
into annuli; without chaetae
(except rarely) or para-
podia. They possess two
suckers, an anterior, which
contains the mouth, and a
posterior. Each sucker is
formed by the modification
of several segments. The
coelom is very much
reduced by the growth into
it of 2 mesecnchymatous
tissue (botryoidal tissue),
and divided into a number
of longitudinal tubular
sinuses which communicate
with each other by trans-
verse conncctions. They are
hermaphrodite ;the embryos
develop inside cocoons,

The Medical Leech
Hirudo

The medical leech Hirudo
medicinalis (5-10 cm in len-
gth) lives on the blood of
vertebrates which go down
to where it lives in water,
of ponds, marshes and
streams. Man has long
made use of this power of
the leech by letting it suck
the’ blood of patients, and
so is- called the medical
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leech, and has been intro-
duced from Europe to
various continents, Itswims
in the water by wvertical
undulations and by the help
of the suckers; its body
loops as it swims. Once it
has taken a meal of blood
by sucking it fom a
vertebrate, it can live with
it for months. It lays epgs
in cocoons which hatch out
of young; no larval stage
is known,

a) External Features.

Examine a freshly-killed
specimen and note :

Body form and
colour, dorsoventrally flat-
tened {not rounded} with
a greenish-brown colour,
paler below than above.
The dorsal surface is marked
with yellowish longitudinal
bands spotted with black
pigment, while the ventral
surface is irregularly mot-
tled.

— The suckers:a cup-
shaped anterior sucker
with the mouth opening in
its middle, and a larger
imperforated disc-like post-
erior sucker, both are
ventrally directed.

— External annulation;
The body is externally
divided into a large number
of rings or ammoli which
are aclually more numerous
than the true internal segments.
The animal has a fixed
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number of segments, only
33. Every 5 annuli cor-
respond to ome true seg-
ment except at the anterior
and hind ends where the
number of annuli per seg-
ment is less.

Each segment bears on
a certain annulus a trans-
verse row of delicate eleva-
tHons, the segmental
papillae(probably sensory),
some of which are modified
into pigmented eyes on
the first 5 segments. Seg-
ments 7-2g have each a pair
of nephridiopores on one
ofits annuli. The segmental
papillae, eyesand nephridio-
pores furnish important
external markings by which
the actual segmentation is
easily indicated. Try to
distinguish the true seg-
ments using these markings
and confirm your findings
with the following :
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— The eyes are five
pairs on the dorsal surface
of the first 5 segments.

- The nephridiopores
are 17 pars of minute
openings on the wventral
surface, one pair in each of
the segments 7-24 inclusive,
and located on the annulus
immediately in front of the
one bearing the papillae.

— The male genital
opening lics in the mid-
ventral line on the 4th
annulus of segment 1.

— The female genital
opening lies in the mid-
ventral line on the 4th
annulus of segment 12,

— The anus opens mid-
dorsally at the point of
junction between segment
26 and the posterior sucker.

—- Make labelled drawings
of the dorsal and ventral views
of the leech to show its external
Sfeatures.

b) Dissection.

* Leeches arc narcotized in
water to which are added few
cryslals o menthol or magnesium
sulphate, They can then be
dissected. Or, dissected after
preserving the narcotized speci-
mens in either 5 9% flormalin or
70 % alcchol.

* Gently stretch the lecch and
then pin it down through its
suckers to the dissecting dish, with
its dorsal side facing upwards.

* Make a longitudinal incision
through the dorsal surface from
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end io end, better a little to one
side of the mid-dorsal line. Be
careful s0 as not to injure the
alimentary canal beneath. This
canal is bound to the body wall
by connective  tissue and
botryoidal tssue, Carefully cut
through these tissues and pin
down the flaps of the body wall
to the dissecting dish. Note that
an internal arrangement into
segments bound from in front and
behind by septa, as in other an-

nelids,isnot recognizedinthe leech.

* Remove away any tissues
connecting the alimentary canal
with the body wall, and clear
with a paint brush the dorsal
surface of the canal and note :

i) The Alimentary Canal:

— The buccal region
leads from the anterior
sucker. Open it so as to see
the three serrated chitinous
Jaws, one dorsal and two
latero-ventral. These jaws
inflict a characteristic tri-
radiate wound on the
body of the host when
attacked by a living leech.

— The pharynx extends
in segments 4-7 and is atta-
ched to the body wall by
radiating muscle strands,
which help in producing
the pump-like action for
blood sucking. Note the
presence  among  these
muscle strands of diffuse
salivary glands which
open into the pharynx
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(secrete hirudin, an enzyme
which prevents blood clot-
ting).

* Take out some of the salivary
glands on to a slide and examine
under the L.P. to see that they
are large cells which open by
means of their processes (act as
ducts) into the pharynx,

— The crop is volum-
inous, extends along 11
segments (8-18 inclusive)
and comprises 11 thin-
walled chambers, each
produced laterally into a
pair of diverticala or
caeca (which become larger
towards the posterior end
and store blood); the last
pair is the largest and is
in the form of two ¢longated
sacs which reach the post-
erior end of the body.

— The stomach is the
digestive region, starts by
a small globular portion in
segment 19 and runs
medially backwards. Cut
it open to see the spiral
folding of its internal
mucosal limng.

— The intestine follows
from the stomach as a
short narrow tube, and
opens through a short
rectum to the outside by
the anos

— Make a labelled drawing
of the digestive system of the
leech.

—Howdoes theleechfeed?
Describe itsdigestivesystem.
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ii) The  Circulatory
System :

The leech has no closed
vascular system, Its circulat-
ory system is in fact a
reduced coelom consisting
of a number of sinuses and
vessels containing red blood.
These are :

— The dorsal blood
sinus runs medially, dorsal
to the gut.

* Remove the alimentary canal
carefully and note :

~— The wventral blood
sinus cxtends in the mid-
ventral line. It is con-
nected with the coelomic
sacs around the gonads
and nephrostomes, as well
as  with the lateral
blood vessels, through the
spaces In the botryoidal
tissuc.

~— The two lateral
blood vessels arc undulat-
ing, lie ventrolaterally and
give ofl branches to the
body wall. They differ
from the blood sinuses in
having contractile mus-
cular walls.

— Describe the circulatory
system of the leech. How
does this animal rcspire ?

iii) The Reproductive
System :

The leech is a

hermaphrodite.

~— The male system
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consists of g pairs of testes
(sometimes 10) lying along
the sides of the ventral
blood sinus in segments 13-
21. Each testis is enclosed in
a coelomic sac. A short
vas efferems comes out
from every testis. The g
vasa efferentia of cach side
open into a long vas
deferens. This coils up
anteriorly in segment 11
forming an epididymis or
seminal vesicle, from
which comes out a trans-
versely - directed ejaculat-
ory duct. The two ejaculat-
ory ducts open into
a prostate gland from
which a curved muscular
penis opens to the exterior
by the male genital
opening (on segment 11).

— The female system
lics in segment 12. It
consists of two ovaries
which are coiled and each
is enclosed in a small ¥lobu-
lar coclomic sac. T'wo short
oviducts follow and unite
in a common oviduct
which leads into the vagina.
The walls of the common
oviduct are richly provided
with  albumen --secreting
cells, hence comprise an
albumen gland. The
vagina bends anteriorly
and opens to the outside
by the female genital
opening (on segment 12).
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Note that the left ejaculat-
ory duct as well as the
left oviduct pass trans-
versely below the ventral
blood sinus.

— Make a labelled drawing
of the reproductive organs of
the leech.

iv) The Excretory System:

This consists of 17 pairs
of nephridia lying in seg-
ments 7-23. A nephridium
is built up of a twisted
glandular portion and a
spherical muscular bladder
which discharges  the
waste products through a
nephridiopore. The
glandular portion extends
inwards and opens by a
nephrostome into a
coclomic sac, which is the
testis sac in the segments
containing testes.

— Make a labelled drawing
of a nephridium.

v) The Nervous System:

Note that this system
consists of a pair of
suprapharyngeal ganglia
lying above the pharynx
and connected through a
pair of circumpharyngeal
commissures to a double
ventral nmerve cord that
runs within the ventral
blood sinus. There are
apparently 23  double
ganglia on the nerve cord,
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which give off nerves. The
first of these ganglia — the
subpharyngeal ganglion
—is relatively large as it
represents 5 fused cmbryonic
ganglia. The last ganglion
is also the product of fusion
of 7 ganglia of the segments
which participate in the
formation of the posterior

sucker. Between these two com -

pound ganglia there are 21
simple ganglia, each lying
in the middle annulus of
one segment,

— Make o drawing.

c) T.S. of the Body.

Examine and note the
following layers :

— The skin is formed of
a thin cuticle secreted by
the underlying epidermis,
This is built up of a simple
columnar epithelium with
modified glandular  or
mucus-secreting cells. The
dermis follows, consisting
of a matrix containing
pigmented cells, muscle
fibres and a capillary net-
work.

~— The muscles are
complex and formed of an
outer layer of circular
fibres,crossed by oblique
fibres, and of an inner
and much morc extensive
layer of longitudinal
fibres. Bands of dorso-
ventral fibres run across
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the body from the dorsal
to the ventral surface.

— The blood spaces
are easily scen because of
the presence of blood. They
are the dorsal sinus, vent-
ral sinus, containing the
double nerve cord, and the
two lateral vessels.

— The gut appears in
the section as three large
conipartments representing
the crop and twe of its
diverticula,

-—The nephridia licone
on cither side of the body,
close to the lateral vessel.

— The testes, two in
number, lic one cr each
side of the ventra: sinus,
within a testis sac.

—The coelom is greatly
reduced, being represented
here by the dorsal and
ventral blood sinuses, the
testes sacs, the ovaries sacs
and probably also the late-
ral blood vessels. The space
between the body wall and
the gut is [filled with a
predominant conncctive tis-
suc with scattered cells and
fibres. Close around the
gut and the blood spaces
there is a pecculiar spongy
tissuc consisting of large
cells loaded with pigment —
thc botryoidal tissue.

— Make a lebelled drawing
of a T.S. of the body of the
{eech.

“— 52

o o2 pelaBid] g gl el

J‘i""‘-J ¢ Zgy.lﬁ CJL,,_J- | _
G ¢ b el eyl B DS
Al geliicdt e ale
S e apt sl o gl
sl £ o el pad
- (U]

Jc- CU:.EE'I u’ ﬁlé_u cunll —_
dogh! £ Sl O 3y 400
ey ponly

Ot Wl pglisgecotas &0
¢ f’J'-" ‘SJLm A S5 s sy
S

caleil Lf.. ﬁl:_‘y g,‘saJ-l —
Wl o0 5 de dly Ol
gt S d e

RS RU= VR Y
Dkl Ua 2 e ¢ ke
Sy ¢ gy (5l gy el
155 Onedl Sy Oy gt
il it oy el eleyl,
f_.J-'uJ‘lJ:- e CT)JI jAle Jx
L 4 ¢ e (n'u,o s ,_g'lj
Ls"“’"lC*“"’ 4£) QL.H oJ-u\....d
Ohtly Al orca v
dlost 345" L g0 ST -4 gl
] ‘5;}3'4“ &__J’l FERNTY c..aJL;
el YV Jaie D SR
o st il ld
. 2l Gl

ay



— In what ways do the Gt altz ol (g e —
lecech, MNereis and the earth- 415 A |
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