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LABORATORY COURSE ON ANIMAL DIVERSITY

The Animal Diversity Lab course LSE-11 (L) is an integral component of the Animal
Diversity package (16ecredit). This 4 credits course is based on the courses Animal
Diversity — I (LSE-09) dealing with Non chordate and Animal Diversity IT (LSE- lO)
dcalmg with Chordate Diversity.

The course comprises two blocks. The first block deals with the diversity of

nonchordatcs whereas block two deals with chordates. In block 1 there are 22

exercises some of which deal with the different aspects of type studics of animals with

their classification, salient feature visible externally, habit and habitat and

- geographical distribution ctc. Each =xample has been illustrated with diagrams and

coloured illustrations wherever possible, Besides type studies, you will learn skills .
involved in dissection and preparation of temporary mounts of some of the ;
nonchordates. You will also be able to identify and comment on the social insects, ' :
observe inter- and intraspecific relationships like commensalism, mutualism, and - _ '
parasitism in different groups of non-chordates.

In Block 2, there are 16 exercises. The focus of this block is similar to Block 1 and it
+ deals with different aspects of type studies of various groups of chordates, their
identification and classification upto level of order, general and salient features, habit
and habitat, and geographical distribution. All examples have been illustrated with
diagrams. You will also get an opportunity for developing your skill of dissccting and
preparing temporary mounts of certain parts of different chordates. This will
familiarise you with the general anatomy, digestive system, circulatory system,
urinogenttal systems etc. of the various chordate groups. You will also be able to

* identify, mount certain organs/tissue and make temporary/permanent slides of the
same. You will also be expected to undertake a field trip so as to study animals ina
museurn/zoo or in their natural habitat and submit a report.

Like all other IGNOU laboratory courses this is an intensive residential cxercise
requiring 2 wecks to complete it. Everyday there will be two laboratory sessions of 4
hours each. So there will be a total of 28 sessions. The first session will be
introductory and the remaining 2™ to 26" session will be based on the exercises given
in the course. Sessions I to 26 will have guided exercises under the supervision of the
academic counselior. The last two sessions i.e. 27 and 28 will be the unguided
sessions that is, the term end examination. In each session you will perform exercises
for three hours and in the remaining 1 hour you will complete your practical note
book. A schedule for laboratory exercises will be given to you in the first session.

You are aware that there 1s & timce constraint as you will have limited access to
laboratory work, therefore, you are required not to miss any of the laboratory sessions:

You will be assessed for your performance each day and on the last day you will have
the term end examination. This examination will bc compulsory for you to pass.

" Study Guide

1. Before you enter your laboratory for performing laboratory exercises you
should recad the theory components of Animal Diversity I and Animal Diversity
Il, because the practical component is an integral part of the package based on
LSE-09 and LSE-10.

2. You should also go through the laboratory manual and underline the important
steps given in it.

- I oot forget to carry a dissection kit consisting of a pair of scissors, necdles,
prush, forceps etc. 1o the iaboratory. You shouid also carry the iaboratory
manual and a practical record book for making and recording your observation.




Dissections

1.

2.

L

Always ensure that the animal td be dissected should be kept submerged under

- water in the dissecting tray.

The water in the dissecting iray should be kept clean. Keep changing the water
whenever itébecomes stained ‘with blood or other matter so that the dissected
animal is clearly visible. -

Dissect aIOng and not across blood vessels and nerves. -

Put every waste of the dissection in a petri drsh 50 that it can be properly
disposed off later.

While doing the dissection, ensure that the parts to be dissected are properly
displayed by clearing the extra tissues.

You should remember that invertebrates are always dissected from the dors al
side.

A well-labelicd diagram of the dissection should be drawn.

‘When you are asked to dissect some organs and flag-label them, keep the

following instructions in mind:

Prepare small picces of whitc paper (2.5 x 0.7 cms) as flag-labels. The name of
each organ to be flag-labelled is to be written by pencil on the flag-label, The
flag-label is to be picrced by a pin or needle and inserted in the dissecting tray
close to the organ tq be flag-labelled. )

Mounting of Specimens

1.

2.

b

Always use a brush and never forceps for holding the mounting material.

While preparing the temporz. y mounts ensire that they do not dry up. Keep
them in water or saline or glycerine as ins[ructed: ‘

Temporary mounts shou[d be quickly viewed, as t.hey tend to dry up or become
distorted in a short period of time.-

Study of Specimens
1.
2

Study the characteristics of the specimen.

Draw only tha: view (ltke dorsal, ventral or lateral) which show maximum
details. Diagrams should be drawn from original specimen, though you should
take the help o the laboratory manual for comparing details and labelling of
various parts.

Draw only line dlagrams

Note those features which you can observe in the specimen. Also state their
habit and habitat and geopraphical distribution.

-Always write down the eniirc classification of the specimen.

Study of Slides

1.

3
e

3.

While studying permanént slides under the-microscope, first focus under low.
power and then once you have facnsed on the structure you want to study then
change the focus to high power. You can ask your counsellor to help you focus
the slide in the beginning or whenever you have difficulty in focusing the slide.
This will prevent damage of the slides,

Draw from the slide. You can take the help of your laboratory manual for their
details of the structures and labelling,

Whenever there is a mount of an cntire animal always wnite its cla551ﬁcat10n.

Spotting

Spotting is the term used for identifying, desenibing and writing the classification of a

specimen or writing details of a slide in a time period of 2 minutes during the practical

cxarnination. Keep the following instructions in mind during spotting.

1.

First write the spot number.




L

2. Draw a rough but well Jabelled diggiam of thé spot.

Write down the classification of the specimen. : '

4. Write the important features, habit and habitat and geographlcal dlstnbuuon of
the specnmcn

Hepe you enjoy your practical exercises.
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- BLOCK 1 NON-CHORDATES

In this block you will do 22 practical exercises relating to non-chordates. These '
exercises focus on the following aspects of practical work.

Exercise No.

Study of museum specimens and permancnt slide 1,3,5,6,8,10,11,12,13,14,15,
16,18,19,21,22

Culturc and permanent mounting of Protozoa (Protista) 2

Dissection and mounting of specimen 4,7,9.17,20

A study 'of preserved specimens and slides, representative of various non-chordate .
phyla include the general.characters of the concemed phylum, distinguishing features

of each class and order, and the special feature of the specimen under study. You will

learn to classify each specimen along with the justification for its classification.

While preparing protozoan cultures and performing dissections of other animals you

will be expected to make temporary or permanent mounts of some of the organs and

tissues. '

In such a course it is not possible to examine even a part of the known invertebrate
species so we have chosen the most common and familiar forms. Through
examination of living and preserved materials, it is hoped that you will see how

. structural organisation sclates to function in non-chordates.




EXERCISE | PROTOZOA-I: OBSERVATION
AND CLASSIFICATION OF
SPECIMENS

Structure
1.1 Introduction
Objeclives

.2 Material Requtred

'3 Observation of Protozoan Slides

Amioeba

Radiolarians

Luglena

Trypanosoma

Giardia

Parameeium -

Vorticella

1.4 Terminal Questions

1.1 INTRODUCTION

In Unit 2 of Block 1 of LSE-9 you have already learnt that animal protists or the
protozoans constitute a large assemblage of microscopic, unicellular crganisins. These
organisins exhibit all sorts of symmetry; show varied modes of nutrition and have
diverse life histories. Some are autotrophic (chlorophyll bearing flagellates); others are
heterotrophic including the saprozoic, phagotrophic or holozoic protozoa. They may
be free-living or mutualistic or commensals or parasites. They do not have tissues or
organs, rather they have specialised organelles, and possess one or many:-nuclei.

tn this exercise you will observe prepared slides of some representative protozoans.
You will learn to classify tliese protozoans giving justification for placing them within
their various groups and classes. You will also draw diagrams of the specimens
dlsplayed tn the prepared slides as you observe them and compare them with figures
given in this manual,

Objectives
After performing this exercise you should be able to:

* identify the protozoan specimens belonging to the genera — Awoeba, Paramecium,
Trypanosoma, Giardia, Euglena, and Vorticella and specimens of radiolarians
giving their scientific and common names,

* draw labelled diagrams of the identified genera,

» classify the identified protozoans up to the level of class,

* list characters justifying their classification and mention special features, if any,
* mention the habitat and geographical distribution of the identified genera, and
* mention the economic importance, if any, of the identified specimens.

1.2 MATERIAL REQUIRED

Compound microscope.

2. Prepared slides of Amoceba, Paramecium, Trypanosoma, Giardia, Euglena,
Vorticella and radiolarians.

3. Drawing sheets/note book, an HB pencil and eraser.

1.3 UBSERVATION OF PROIOLOAN SLIDES

ProtoZoans are a group of animal protists of more than 50,000 species and are found
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under almost all natural conditions where there is ioisture. A protozoan is not as
simple an organism as one would think it to be. It is so designed that even though it is
a single cell, it still functions as a complete organism.

The stides that you will get for observation will all be permanent, stained whole
mounts. While observing them you should sketch them as accurately as you can. You
will note that as you sketch the specimen under observation you are more likely to
look for details you would not see otherwise, and if you put those details in the right
places in the sketch and in the right dimensions, you will recognise the specimen
when you see it'again. '

Some times you may not be able to see all the details in a single specimen but by

“observing several specumens and drawmg a composnte picture from your observations

you will be able to recognise the specimen in any given slide. Colour coding also .
helps. You can devise a colour coding system for your self, for example blue for the
nucleus, green for the chloroplast, ete.

"1.3.1 Amwoeba

Place a slide of Amoeba (common -species is A. proteus) under the microscope and
focus it under low power (5x x 5x), and observe it carefully. Amoeba looks like an
irregular colourless drop of gelatinous protoplasm.

Now focus it under high power (10x x 10x) and note the following features:

i)  The body is covered by a thin elastic, semi-permeable membrane called
plasmalemma

i) - Under the plasmalemma the protoplasm is clearly distinguished into an outer
clear ectoplasm and an inner granular fluid-like endoplasm.

iii} Try to identify the anterior and the posterior ends of Amoeba. The anterior end

* is characterised by a thick layer of ectoplasm (the hyaline cap), while the ‘
posterior end is modified in the form of a tail like region the uroid (The-anterior
end of amoeba is the one in whlch direction a pseudopadium is given out for
progression). -

iv} You will see some blunt, finger-like projections. These are the pseudopodla
and are the extensions of the protoplasm Pseudopodia help the Amoeba to
move in the medium and also in capturing food.

v)  You can also see the single, clearly stained nucleus, a large single contractile
vacuole and large number of food vacuoles in the endoplasm. Compare your
slide with Figure 1.1 given in the texr.

.ncmhr.n:: et

-+ Fig.L1: Amoebnprareus a) light m:crograph (160 x) b) dngrnmmntlc view.

Habit and Habitat

Amoeba is commonly found in the mud in fiesh water ponds and ditches, and slow
running streams. It is abundantly found in the water wnh iots 'of decaying vegetation
and bacteria.



Geographical Distribution - ' ) , Protozoa-l: Observation
. - . . and Classification of
All-overthe world. -, - ' ’ ' ‘Specimens

Classification and its Justification .

Kingdom Protista because Amoeba is unicellular

Phylum ‘Sarcomastigopliora  because its lczomotory organs may be
pseudopodia or flagella; only one type of
nucleus present; cilia are absent

Subphylum Sarcodina because pseudopodia are present and flagella

are present in the development stages of

soime species

Sﬁperc[asé ‘Rizopoda because locomotory organelles are y
lobopodia, filopadia or rcttculopud1a
{(pseudopodia)

Class Lobosia pseudopodia lobose may be of indefirite
- length, usually uninucleate
Genus Amoeba

1.3.2 Radiolarians

In the living condition (found in_sea) you would be able-to observe the fol[owmg
features in radiolarians:

The eytoplasm is divided by a perforated and chitinous membrane into an inner

i - - . - - .
medulla or intracapsular region containing one or more nuclei and oil globules, and an
outer cortex or extracapsular region which sometimes contains yellow symbiotic algac
(Fig. 1.2 a).

Each example represents a zooid of a colony, having a single nucleus. When these
organisins die their skeletons sink to the bottom of the sea and form radiolarian ooze.

Place a permanent slide of radiolarian ooze under the microscope and cbserve it:

i) In many radiclarians a hard, transparent, symmetrical skeleton is present )
(Fig. 1.2 b).

i) The skeleton may be consisting of silicon or strontium sulphate, and iniparts
different shapes to these organisms.

iii)  The opening of the skeleton'is extended in the form of fine, stiff ray-like pscudopodia.

a - «
Fug 1.Z: All radiolarian hinve pliotosynthictic eadosymbiatic organisms that provide them with food.

Living radiolarian sliown in the fipure (1) hiave glossy skeleton and a pigmentation derived
from the endosymbiotic algae. (b) Skeleton of a radiolarian as you can see in the slide.
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Habit and Habitat

Radiolarians are marine protozeans commonly occurring as bottom ooze. Collozoum
is one of the common radiolarian found in deep sea.

Geographical Distribution

Most warin -water seas.

Classification and its Justification

Kingdom Protista - because radiolarians are.sing]e celled

‘Phylum Sarcomastigophora  because locomotory organs may be

pseudopodia or flagella; only one type of
nucleus present; cilia are absent

Subphylum Sarcodina because pseudopodia are present and flagella
are present in the development stages of
some species

Superclass Rizopoda because locomotory ergane]les are
' lobopodia, filopadia or reticulopodia
(pseudopodia)
Class Radiolaria Leocomotory organelles are filopodia or
. axopodia
Genus Unspecified '

1.3.3 Euglena

Take the prepared slide of Euglena and focus it first under low power and next under
the high power of the microscope. Observe the following characteristics:

i)  Euglena is an oval spindle shaped organism with a blunt anterior end and a
pointed posterior end.

ii)  PRody is externally covered with a-pelicle.

iii} Underneath the p..lllcle the cytoplasm is clearly dlfferentlated mto an outer
ectoplasm-and an inner endoplasm. -

iv)  Anterior end of the body bears an opening cytostome, whtch continues
internally as a tubular cytopharynx. The cytOpharynx leads into a large
spherical reservoir.

v)  From the base of the reservoir a single whip-like flagellum arises.

vi) A single large spherical nucleus is located towards the posterior region of the
body.

vii) Cytoplasi also contains chlorophyll — containing bodies known’as chloroplasts.

= 'I"'I:lg_cllirm
:leic‘ll'nr'rérpler
- ll{sel\rﬂr '

. iieaf body.
.Cnnl'r:cl‘l!c\'lcunfr

* Chlorajiast ‘

== :'Nuth:us

Pellicle
Cell membrane

Taramylum griinnle

Fig. L.3: a) Pholomicrograpl.'n shosing Englena (200 x). b} Diagrammatic view.
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viii} You can also see a brightly coloured spot — stigma, closely adhered to the
cytopharynx (hence the name Euglena, which means Eu=truetglena=eye ball)

iX} A large contractile vacuole is also-seen in the cytoplasm. .

x)  Compare your slide with Figure I.3.

Habit and Habitat

Euglena is a solitary protozoan found in fresh water ponds, ditches, lakes and slow

" running streams with a lot of vegetation. It is abundantly found in those ponds, which

contain-decaying nitrogenous organic matter such as animal faeces leaves, etc.

Geographical Distribution

Abundant in warm waters throughout the world.

Classification and its Justification

Kingdom Protista because Euglena is single-celled

Phylum Sarcomastigophora  because [ocomotion may be by pseudopodia
-or flagella; only one type of nucleus is
present

Subphylum Mastigophora because one or more flagella present

Class Phytomastigophorea because it contains chloroplasts

Genus Euglena .

1.3.4 Trypanosoma

Place a prepared slide of Trypanosonta under the microscope and focus it under low
power. You will observe large number of tiny spindle-shaped trypanosomes lying in
the plasma amidst red blood cells (Fig.1.4). Now focus the slide under high power and
observe the following structures while comparing with Figure 1.4 given below.

i) The body is elongated and tapering at both ends. The anterior end i is more
tapering while the posterior end is somewhat bluntly rounded.

it} A single flagellum is seen to come out from the anterior end; the flagellum is
attached with the outer surface of the undulatmg membrane, which runs ali
along the entire length of the protozoan ending in the posterior end in the
ﬂaoe[]um

i} The flagellum actually arises from a basal body or the kinetoplast sntuatcd near

the anterior end of the body lying closc to another structure the parabasal body.

iv) _"A rounded nucleus can be seen somewhere in the middle of the body.
V) ! Conitractile vacuole is absent (this is truc about any other parasmc protozoan).

h

ig.1.4: A photomicrograph of Tr_}wanbmmn brieeei in vertebrate blood showing the undulating
membrane and the trailing flagelium

Protozan-1: Observation
and Classification of
- Specimens



Animal Diversily Lab.

12-

Habit and Habitat

Trypanosoma is an endoparasite of vertebrates found in the plasma among the blood
cells of their hosts. It is transmitted by blood sucking flies.
Geographieal Distribution

Some species T. gambiense and T. brucei are largely found in Africa.

Economic Importance

Trypanosoma is an important blood parasite of human beings. One of its various
species cause the lethal sleeping sickness.

iy T gambiense causes West African sleeping sickness, and is transmitted by the
tsetse fly (Glossina palpalis).
ii) T. cruzi causes Chagas disease, and is transimitted by a bug Triatoma.

Classification and its Justification

Kingdom Protista because Trypanosoma is single-celled

Phylum Sarcomastigophora * because locomotion may be by pseudopodia
or flagella; only one type of nucleus is

: present

Subphylum  Mastigophora because locomotion is by one or more
flagella-

Class - Zoomastigophora because it has a flagellum without
chiloroplasts

Genus Trypanosoma

1.3.5 Giardia

Place a prei:ared slide of Giardia first under the low power and then under the high
power of the microscope and observe the following characters. Compare what you see
in your slide with the diagram shown in Fig.1.5. .

i) Bilaterally symmetrical pear shaped body, with the anterior end rounded and the
posterior end tapering. Its one surface is convex and the other surface is concave

~ with a sucking disc.

i) The protoplasm contains two axostyles, two nuclei and four pairs of flagella
arising from basal granules. (Can you simulate a cartoonist’s impression-of a
human face in this figure?) '

Fig.1.5: Glardia intestinalis.
Habit and Habitat

Parasitic form in human intestine.

Geﬁgraphical Diétrihulipn

Giardia occurs world-wide,



Economic Importance' , I'rotozoa-E: Observation
) ) . p . . ) ; and Classiftcation of
One species of Giardia namely G. intestinalis is acommon human intestinal parasite Specimens

causing a disease known as Giardiasis. The symptoms of the disease include persistent
looseness of the stool and mild steatorrhea (passage of yellowish and green stools with
excess of fats). The parasite can cause allergy and traumatic effects.

Classification and its Justfﬁcation

Kingdom Protista because Giardia is single-celled
Phylum Sarcomastigophora  because locomotion may be by pseudopodia
‘ ' or flagella; only one type of nucleus is
. present ' '

Subphylum Mastigophora because locomotion is by one or more
flagella )

Class Zoomastigophora  because it has a flagelium without
chloroplasts

Genus . Giardia

1.3.6 Pararmiecium

Place a prepared slide of Paramecium under the microscope and focus it under low
power (5% % 5x) and observe the following: '

i) It has a cigar-shaped or slipper-shaped body, hence commonly called slipper
animalcule (=little aninal). _

i) Now focus it under high power (10x X 40x):The entire body is covered with
pellicle, which shows rows of tiny depressions.

iii) Look carefully at these depressions. From each such depression arises a cilium.

iv)  These cilia cover the entire body and are uniform in size exccpt at the posterior
end of the body where they are larger and form a caudal tuft. These cilia help
the Parameciun in locomotion.

v)  The anterior end is bluntly rounded and the posterior end is slightly pointed.

vi) One side of the organism has a depression, which leads into an oral groove. This
groove ends in the mouth or cytostome.

vii) Now observe the protoplasm, which is clearly divisible into an outer ectoplasm
and an inner fluid-likc endoplasm. You can see series of rod like trichocysts
under the pellicle embedded in the endoplasm.

Macronucleus

Fnud vacuoale

An al pore ;

Forming food vacuole

\.-‘I‘:m"v:‘
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_.‘.
L)
U

.
A

Pellicte  Mircronucleus

a

Fig.1.6: Paramecitem bursarin. n} photomicrograph (430 x). bidingrammaiic'rcprcsentntion
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viii) The endoplasmi contains two nuclei — one large kidney-shaped macronucleus
- and the other small dot-like micronucleus,
ix)  You can also see two contractile vacuoles ~ one towards the anterior end and
the other towards the posterior end. :
X}  Apart from these structures, many spherical food vacuoles can be scen in the
endoplasm. )
Xi) Compare your slide with Figure 1.6.

Habit and Habitat

Paramecium is found in fresh water ponds and ditches rich in dead and decaying
vegetation, '

Geographical Distribution
World wide.

Classification and its Justification

Kingdom Protista because Paramecium is single-celled

Phylum - Ciliophora  because of the presence of at least one macronucleus
- one micronucleus and cilia

Genus Paramecium caudatuny/P. bursaria

1.3.7 Vorticella

Vorticella can first be scen by the naked eye, but to study it place a prepared siide
under the microscope. Focus it under low power, and observe it. You can see a large
number of specimens attached to aquatic plants or some object by ihread-like
contractile stalks. They appear like tiny balloons attached by strings.

Now focus the slide under the high power of tite microscope, and study the following
characters carefully: _ & '

i) Vorticella has bell-shaped body with a long slender and contractile stalk for
attachment. '

i) The free broad end of the body is the oral end, while the opposite narrow end is
the aboral end. : E

ii))  The entire body is covered by a thin pellicle and the protoplasm is clearly
distinguishable into an outer ectoplasm and an inner cndoplasm.

iv)  The bell margin is fringed with a circle of cilia, while the central mass forms the
peristomial dise, which is separated from the margin by a shallow circular
depression called oral groove or peristome.

v)  Onone side of the groove the peristomial groove is extended into the interior of
the belf forming a vestibule or the buecal cavity. At the inner end, the vestibule
opens through the eytostomme into the cytopharynx. )

vi)  Cilia unlike in Parameciwm are not distributed uniformly all over the body, but *
are confined in the oral region. These cilia are arranged in two circles — one
outer circle on the rim and an inner circle on the edge of the disc.

vii) The endopiasm cohtaing a horse~shoe shaped macronucleus, a small
micronucleus, a single contractile vacuole and a few food vacuoles (Fig.1.7).

Fig. 1.7: Vorticelfi.



Habit and Habitat ] Protozoa-I: Observation
. . .. . o . . . and Classification of
Vorticella is normally found in freshwater ponds attached to some objects like weeds Specimens

and leaves.

Geographical Distribution

Found in warm waters worldwide.

Classification and its Justification
Kingdom Protista = because Vorticella is uniceliular. _
Phylum Ciliophora  because of the presence of at least one macronucleus

one micronucleus and cilia,
Genus Vorticella

1.4 TERMINAL QUESTIONS

. How do you distinguish ectoplasm from endopiasm?

2. What are the functions of contractile vacuole, cytoplasm, pseudopodia and food
vacuoles respectively?

................................................................................................
................................................................................................
................................................................................................
................................................................................................



Animal Diversity Lab. 4. Fill in the blanks:
' ' a) Phylum ‘Sarcomastigophora is divided into ...........occom reemrreeiaeaaniias
and ....oeveeenienenes onthe basisof .......ooomei i, e e

b) Phylum Ciliophora is charactensed by the presence of ..
and ..o .




EXERCISE2  PROTOZOA-II: PREPARATION OF
SOME PROTOZOAN CULTURES
AND MAKING PERMANENT *. -
SLIDES : S

L UG e ey N

Structure

2.1 Introduction
Objectives
2.2 Material Required
2.3 Culture Methods
Preparation of Amoeba Cultere
Preparation of Paramecium Cullure
Preparation of Euglena Culture
] Preparation of Perticella Culture
2.4 Observing Living Protozoa
2.5  Preparation of Permanent Slides of Some Protozoans
Permanent Mounting of Paramecium
Permancnt Mounting of Rectal Ciliates from Frog
2.6 Terminal Questions

2.1 INTRODUCTION

In the earlier exercise you observed permanent slides of some representative
protozoans and learnt to identify and place them in different protozoan groups
according to their characturistic features. In this exercise you will learn to prepare
suitable cultures of dmocba, Paramecium, Vorticella and Euglena. You will also take
out parasitic protozoans from the rectum of frog and observe these protozoans alive as
well as prepare their permanent mounts. )

Objectives
After performing this exercise you should be able to:

® describe how a culture is prepared for the genera Anoeba, Paramecium,
* Vorticella and Euglena,

prepare temporary slides of protozoans to study them alive,
+ Prepare permanent mounts of above mentioned protozoans,
make cultures of any two of the above listed protozoans,

prepare permanent mouats of rectal ciliates from frog to study parasitic
protozoans,

© compare the structures of free living and parasitic protozoans.

2.2 MATERIAL REQUIRED

A plass trough and some petri dishes
Dry hay and some wheat grains

2-3 living frogs

A few eggs

Glass slides and cover slips

Glass dropper and normal saline
Ascending grades of ethanol {ethyl alcohol) .
Albumen glycerin

Absolute alcohol

10.  Xylene

I'l.  DPX mountant

12. Aceto-carmine and acetic acid

09N oL

*
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13. Watch glass
14.  Dissection box

23 CULTURE METHODS

Free living protozoans can be best collected in the scuin on ponds or among plants and
debris at the edge of shallow ponds, marshes, or backwaters of streams or among tide
pools along the seashores. However, it is also easy to culture these organisms in the
[abpratory for a regular supply of live samples. You will find it easier to.start your
culture during the summer months of the year. ' '

In order to maintain a successful culture it is important that:

there be an abundant supply of food

adequate inorganic nutrients be present

suitable temperature and chemical conditions be maintained and
‘the environment is without any cnemies.

Rl

23.1 Preparation of Amoeba Culture
Using the following method you can culture Arntoeba:

e Take about 500 ml of water in a flask and add 25 —30 grains of wheat and some -+
hay. C
o Boil this to get the starch extracted.

o Aliow the water to cool down. This provides the most satisfactory culture
medium.

* Collect some pond water along with some decaying weeds; filter it through a
muslin cloth. ) _

o  Now mix the residue with the starch solution in a petri-dish (the residue contains a
large number of Amoeba). '

o Cover the petri dish and leave it for a week or so.

o Amoebae will multiply rapidly, and can be obtained as and when required.

2.3.2 - Preparation of Paramecium Culture

Paramecium can be cultured by the following method:

¢ Boil in 2 flask 500 m! water with 20-25 grains of wheat and some hay.Allow it to
cool down. This is your culture medium.

e Collect some water from 2 pond which has submerged leaves and some
Paramecia (ascertain the presence of the protozoans by examining under the
microscope). T - _

o Mix this pond water with the culture solution prepared as above in a petri dish,
.cover and leave for about a week. - :

e Inafew days paramecia will appear along with some bacteria in the petri dish.
¢ It is best to culture paramecia at 22-25° C.

2.3.3 Preparation of Englena Culture
Englena can be cultured by the following method:

o Take a glass trough and fill it about three-fourth with water. Add about 70-80 gms
of wheat grains and some hay.

s Keep this trough at the base of 2 window so that the sun rays do not fall directly
on it. Leave it for about seven days..

e Now add to it some pond water containing Euglena.

o Within 14-15 days the water will become greenish and the surface of the water
will be covered with a scum,



Prolozoa-IT:
Preparation of Some
. . Protozoan Cultyres
2.3.4 Preparation of Vorticella Culture : and Making
Permanent Skides

* Examine this scum under the microscope for Euglena.

Vorticella culture can be prepared by the following method:

* Take about lgm of mashed hard boiled egg yolk and add to it a liter of distilled
water. o

o . Allow it to stand for two days and then filter it through cotton.

® Take about 100 ml of this filtrate in a petri dish and introduce into it a few
Vorticella specimens along with some weeds.

° Within 14-15 days, Vorticella multiply and will be available in plenty in the
culture, )

2.4 OBSERVING LIVING PROTOZOA

Once you have learnt to prepare protozoan cultures, you should also be able to
observe living specimens under the microscope.

® Using a glass pipette or a dropper put one of two drops of water'{rom the culture
on a ¢lean slide. '

e Disperse the water evenly with the help of a glass rod or tip of the dropper.

* Place a clean coverslip gently over the drop. Too much water will make the
coverslip float and too little water will dry up fast and you will not be able to -
observe any thing for long. With a little practice you will learn to put the right
amount.

© To observe protozoans for some time, scrape some petroleum jelly from a thin
tayer applied to the palm of your hand onto each edge of the coverslip (see Fig.
2.1). ‘

* Place the coverslip side coated with jelly on the drop of water on the slide and
press gently to seal it over the drop.

* Now you can observe the slide under the microscope.

X

-

Fig. 2.1z Applying vaselinc to the edges of a coverslip.

Many protozoans move very rapidly so that it becomes difficult to see them. A
viscous solution of methyl cellulose slows them down without much distortion. Make
a ring of methy] cellutose on the slide and put the'drop of culture within the ring and
cover with the coverslip (Fig. 2.2). As the organisms swim from the center into the
mixing methyl cellulose and water, they slow down.

When you observe the live protozoans you will note that stained permanent slide of 2
protozoain usualiy tooks much different from a five active, swimniing specimen.
Therefore, it is very important to make accurate drawings of live specimens and then
compare them with the perrnanent mounts. -
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Fig- 2.3: Opalina.

20

|- Cover alip

Cultire N Methocel

Fig.Z.i: Methyl eellulose ring on a slide.

2.5 PREPARATION OF PEMANENT SLIDES-OF SOME
PROTOZOANS T T

Int this part of the exercise you will learn to make a permanent mount of :
(i) Paramecium and (ii) rectal ciliates taken from a frog. Let us start with the method
of mounting Paramecium. ' '

2.5.1 Permanent Mounting of Parameciim

o Take a clear dry glés; slide, put a very small drop of albumen glycerin iri the center
of the sfide and with the tip of your fore finger, spread it to form'a thin film.

e Usinga Hropper put [-2 drops of Paramecium culture on the film and observe
under the low power of the microscope. You will see a large number of paramecia '
moving rapidly in the medium.

o Letthe 'qulture'beconie dry, you can put the slide under an electric lamp.

+ Now open a bottle of acetic acid, and quickly pass the slide (dried culture side
downwards) over the mouth of the bottle. This will fix the protozoans.

o Kecp this slide in a larger petri dish (5" diameter) with the paramecia bearing side
facing upwards. Put 3-4 drops of aceto-carmine so'as to cover the-culture fully.

o Stain the slide for 5-7 minutes.

e Drain off the extra stain [rom the slide with a sheet of blotting paper.

e  Wash the slide with 30%, 50%, 70% and 90% alcohol in ascending order, keeping
the petri dish covered with another petri dish so that no atmospheric moisture
cnters, at the same time moisture is gradually removed from the culture. This
process is known as dehydration.

e Now cover the slide with absolute alcohol. Give two treatments with absolute
alcohol, this will ensure complete dehydration. ]

¢ Remove the extra alcohol, put a few drops of xylene on the culture film. This will
make the protozoans transparent (a process known as clearing) so that they are
visible better under Lthe microscope. '

o  Any turbidity with xylene indicates improper dehydration. [f any turbidity is seen

o then repeat the treatment with absolute alcohol followed by treatment with xylene.

e Putadrop of DPX mountant over the culture film and lower the coverslip
gradually and carefully over it. Ensure that no air bubbles are trapped in the
preparation. ) K : :

o Keep the slide inside the incubator overnight for drying. Your permanent mount is
ready.

2.5.2 Permanent Mounting of Rectal Protozoans from Frog

The rectal parasitic protozoans of frog are Opalina, (Fig. 2.3) Balantidium (Fig. 2.4)
and Nyctotherus (Fig. 2.5). To obtain rectal ciliates the following procedure is used:



o Take a freshly chloroformed frog, cut it open and-remove its rectum. Make 2. Protozoa-II:
longitudinal cut in the rectum and empty its contents in a petri dish containing Preparation of Sone
g : . n pty 1ts co P a Protozoan Cultures
0.75% sodium chloride. ' ) ) and Making
e Take a few drops of this solution on a clean slide and observe under the Permancnt Slides
microscope to ascertain whether the rectum is-infected by protozoans.
e Spread a thin film of albumen glycerine on another clean slide and put a few
drops of the solution containing rectal protozoans.
¢  Fix the protozoans by passing the side of the slide with the solution over the open
mouth of an acetic acid bottle or by puiting a drop of ethanol on the slide.
e Let the slide dry and then follow the procedure of dehydration with alcohol series,
" clearing with xylene and mounting in DPX or Canada balsam as given in
subsection 2.5.1. ' ‘
#  Observe under the microscope. Note the characteristic features and identify the
" type of protozoans present with the help of your counsellor.
¢ You may be able to observe Opalina, Nyctotherus, Balantidiim. Draw and label .
* . the important features as you observe them, in your note book.

i

Fig. 2.4: Balantiditm ) Fig. 2.5: Nyctotherus

2.6 TERMINAL QUESTIONS

I. Why do we have to emply the contents of the rectum in 0.75% NaCt before
making a slide of rectal parasitic protozoans?.

2. Why is it recommended that a culture of protozoans be prepared in the summer
months? ) ’
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3. What difference did you note between the structure of free living and parasitic
ciliates?



EXERCISE 3 PORIFERA-I: OBSERVATION AND
CLASSIFICATION OF SPECIMENS

Structure

3.1 Introduction
Objectives
3.2 "Material Required
3.3 OQObservation of Poriferans
Sycon
Hyalonenia
Eupleciclia
Spongifln
Cross Scclion of Sycon
3.4 Terminal Questions

3.1 INTRODUCTION

If you are asked to identify a-multicellular animal that has evolved for the first time in
the geological time scale, you would look for members in the Poriferans. Since you
are familiar with the unicellular animals from the earlier study, you would expect to
see a many-celled animai in the next group of animals viz: the poriferans. As you
observe the various examples, you will understand and appreciate the shape, size and
modifications exhibited by the specimens. [t is advisable that you go through unit 4 of
LSE-09 and refresh your knowledge of sponges.

The initial advantage of becoming multicellular is the opportunity for increase in size.
Larger organismis are less subject to attack, they have greater reserves within the body
to withstand temporary unfavourable conditions and they are better able to determine
their direction of movement against the flow of medium in which they live.

Sponges are séssile organisms with a low degree of individuality and organisation.
They can be broken up and will grow into new sponges, or two individuals will grow
together and apparently become one. Each is a hollow structure in which water is taken
in through numerous minute pores scattered over the surface and passed out through
one or several large apertures. Food particles and possibly dissolved organic matter are
taken from the water. This type of feeding in which the major aperture is exhalent
demands that the body of the sponge should be more or less rigid since collapse would
preclude the intake of water. All sponges, therefore, have skeletons which may be
either composed of spicules, calcareous or siliceous, or of an anastomosis of elastic
fibres called sponging fibres, as in the familiar bath sponge. Spongin fibres are of two
types. Spongin A fibres — composed of long unbranched fibrils of uniform width and
Spongin B fibres made up of a halogenated scleroprotein. The form of skeleton is the
major basis for sponge classification.

Sponges may be recognised by a single feature which is unigue to them. They all have
choanocytes, flagellate cells with a collar encircling the base of a single flagellum. In
this practical exercise you will identify some specimen species of phylum Porifera and
study the internal details of a poriferan.

Objectives
After performing this exercisc you will be able to:

identify the specimen and give its scientiftc and common name,

classify up to order level and list the characters justifying the classification,
descril;_c its habit and habilat,

draw a labelled diagram of the specimen, and

distinguish a multicellular animal from an unicellular animalcule.

’
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3.2 MATERIAL REQUIRED

1. The museum specimens of the following poriferans:
Sycon or Scypha
Hyalonema
Euplectella
Spongilla
2. Permanent slide of cross section of Sycon.
Compound microscope.
4. Hand lehs

el

3.3 OBSERVATION OF PORIFERANS

R

The general characteristics belonging to this phylum are as follows:

The body is cellular.
The gametes are formed from specialised cells.
Choanaocytes are always present.

" The principal aperture of the bedy is exhalent.
During development (amphiblastula) the outer flagellate cells migrate inwards to
form chioanocytes and thus give rise to a reversal of each layer not found
elsewhere in the animal kingdom.

6. The cells are comparatively independent of one another,

7. Sense organs and nervous system are absent.

8. There Is noenteron lined by endodermal cells.

You will examine the listed specimens contained in museum jars or permanent slides
for special structures wherever specified. If you feel the need, please use hand lens to
observe certain detalls of the specimens.

33.1 Sycon

Look at the specimen contained in the jar by rotating it 50 as to get the view from ali
the sides. Note the following points/characters:

General Characters

i) Branching colonial sponge consisting of several hollow cylindrical branches. -

Gsus
frings

" Fig. 3.1: Sycon. -



i) It has a central paragasterfspongocoel and a terminal osculum. '

iif) Body wall is thick, perforated by ostia and permeated by an a[temale system of
‘ incurrent canals and flagellated radlal canals.

iv) Canal system syconoid and course of water current is Ostia — Incurrent carial —

Prosopyle - F lagellated chambers —

Apapyles ~ Paragaster — Osculum - outs;de

(visible only in mlcroscoplc section).
v} The spicules are of various types like monaxon, triaxon or tetraxon.
vi) Hermaphrodite; reproduces sexualily as well as asexually.

Habit and Habitat

Commonly found in shallow seas attached t6 rocks.

. 'Geographical ]')istribu'tjion '

- Generally found in warm waters and widely distributéd particularly near North Atlantic shores.

- Classification and its Justification

The following are the reasons. that justify the classification of Sycon.

" Kingdom . Animalia
Phylum Porifera

. Class . Calcarea
‘Genus . Sycon (Scyp!m)

3.3.2. Hyalonema

Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life-
cycle; heterotrophic nutrition.

The body of the animal bears numerous pores.

The body exhibits cellular grade of organisation.
. The spicules are made of calcium carbonate.

~Observe the specimen from all dlrectlons and note the characters.

Gasiral egne - -=-

§ymbra=re -

polyps

Resi .
Spieules

Fip. 3.2: Hyaloncema.

Porifera-1: Observation
rnd Classification of
Specimens
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i) The body of the sponge is ball shaped borne on a long twisted ‘rope like root’ of
siliceous spicules, hence commonly known as glass rope sponge.

ii) The long siliceous spicules pass through the middle of the body as columella and
often project as a gastral cone.

iti) Canal system is leuconoid type and a spongocoel is absent in forms with a gastral
cone. Course of water current is Ostia-Incurrent canal-Prosopyle-Flagellated
chambers—-Apopyle—Excurrent canal-Osculum—outside.

Habit and Habitat -

Attached to substratum by root specules in rather shallow deep waters of sea.

Geographica) Distribution

Mostly found in the coastal regions of New England and America.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of
movement at some time of their life cycle;
heterotrophic nutrition.

Phylum Porifera . The body exhibits cellular grade of organisation.

. The body of the animal bears numerous pores.

Class Hexactinellida The spicules are made up of hydrated silica and are
- six rayed.

Genus Hyalonema

Common name Glass rope sponge

3.3.3 Euplectelln
Study the detail features of the organism by studying it from all the sides.
General Characters

i) Body is curved, cylindrical and rigid about 12" long.

ii) Osculum is protected by a sieve plate, the oscular sieve.

iit) A tuft of siliceous root spicules are present posteriorly.

iv) The canal system is syconoid, but true ostia are absent; the body is perforated by
parietal gaps.

v) Popularly known as Venus’s flower basket Dned skeleton of this sponge Is used
as a Wedding gift in Japan.

i e AP P i T s

. Fig. 3.3: Eupleciella.
36




Habit and Habitat - ' ] - Parifera-1: Obscrvation
: , and Classification of

It is a solitary animal, attached to substratum in deep sea. - . Specimens

Geographical Distribution

Found in abundance in Phillipines and West Indies. coUr

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or
movement of sofme of their body parts or capable’of
movement at some time of their [ife cycle;
heterotrophic nutrition.

Phylum Porifera ~  The body exhibits cellular grade of organisation.
The body of the animal bears numerous pores.
Class Hexactinellida The spicules are made up of hydrated silica and are
Co six rayed.
Genus Eunplectella

Common name Venus’s flower basket

3.3.4 Spongilla

Study the details of the orgariism from all the directions and note the following
characters.

‘General characters

i) Colonial, and highly branched. -

i) Yellowish brown in colour but may be green due to the presence of symbiotic algae.

iil) Body wall consists of a very thin dermal membrane perforated by ostia and oscula. .

iv) Canal system is Rhagon type. Water current is as follows. Ostia—Flagellated
chambers—Apopyle—Paragaster-—Oscula—outside.

v) Siliceous spicules and spongin fibres are present. -

vi} Regeneration and gemmule formation is common.

vii) Sexual and asexual reproduction are evident.

Fig. 3.4: Spangifla.

Habit and Habitat

it grows on substratum fike submerged sticks and plants and found in ponds, lakes and
slow flowing streams. :

Geographical Distribution

Commonly found in warmer regions of India. At one time it was abundant in Dethi.
27
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Classification and its Justification

. .
Kingdom Animalia Animals, multi-cellular organisms with cells

that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of
movement at some time of their life cycle;
heterotrophic nutrition.

Phylum Porifera The body exhibits cellular grade of organisatibn.

The body of the animal bears numerous pores.

Class Demospongia  Skeleton made of siliceous spicules, spongin fibres

=

or of both or of none.

Genus Spongilla
Common name Fresh water sponge

3.3.5 Cross Section of Sycon

~ . You have already seen and studied the specimen of Sycon. Now examine and study its

eross section under low power of light microscope. If not in complete view, rotate the
slide to get an idea of the section in totality.

You will be able to observe the following details:

2.
3.

The body wall consists of an cuter dermal epithelium formed of a single layer of
flattened, pinacocytes. ' '

The inner gastrodermis is formed of a single layer of choanocytes.

In between the two cellular layers is the mesenchyme cementing them, formed of
non-living gelatinous matrix containing Sclerocytes, Archaeocytes, Collencytes,
and calciferous spicules. ‘

The thick folded body wall consists of incurrent canals and radial canals arranged
alternately. - _

The incurrent canals are lined by pinacocytes and communicate with exterior by
ostia and with the flageilated chambers by prosopyles. .

The fizgellated canals are lined by choanocytes and open into the paragasler

. through apopyles.

The paragaster is the central space bound by the body wall and lined by the
pinacocytes. o

Fig. 3.5: (:ross sezuon of Sycon. .




3.4 TERMINAL QUESTIONS

1. What are the characteristics of Sponges?

.................................................................................................................................
....................................................................................................................................

Porifera-I: Observation
and Classification of
Specimens
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EXERCISE 4 PORIFERA-II: MAKING OF

TEMPORARY MOUNTS
Structure
4.1- Introduction
Objectives
4.2 Material Required
43 Gemmule
Procedure
Observation
4.4 Spicules
Procedure:
Observation
4.5 Spongin Fibres
-Procedure :
Observation
4.6 Terminal Questions v

4,1 INTRODUCTION

The mountings in porifera are used to study the hard and soft structures that form the
skeleton in sponges. The spicules and the spongin fibres are present in the
mesenchyme layer of the sponge body. The gemmules are asexual bodies and are
formed in the sponge body under unfavourable condition chiefly with the advent of
cold winter, when the surrounding water is unsuitable for a free existenne. The
gemmule is capable of forming a new sponge body at the return of favourable
conditions prevailing in the water. Before performing the exercise you should observe
the permanent slides of spicules, spongin fibres and gemmules-under a compound
microscope. Recall your knowledge of sponges about which you have studted in
LSE-09. :

-

Objectives

After doing this exercise you will be able to:

¢ locate and take out the gemmules, spicules and spongin fibres from their
respective sponges,

* make a temporary mount of the material,
® make [abelled diagrams of the mounts, and
* list the special features of the materials mounted.

4.2 MATERIAL REQUIRED

1. Sponge like Sycon for spicules, bath sponge for spongin fibres and fresh water
sponge (Spongilla) for gemmules, preserved in 10% formalin.
Glycerine

Slides

Cover slips

Pasteur Pipettes/dropper

Spirit Lamp

Watch glass

Filter paper

9 Dissection kit

10. Compound microscope

1. 5% Potassium hydroxide solution (KOH)

12. 10% Potassium hydroxide solution (KOH)

R RN
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43 GEMMULE = *

- Inthis exercise you will-lcarn to take out the gemmules-from the given material, the
fresh water sponge and make a temporary mount of it, :

4,3,1 Procedure

Take a small portion of the ‘frcs.hwater sponge with gemmules (material provided

i

. fresh water sponge, Spongilla) in a test tube. Add 5% or 10% KOH solution. Boil

gently over a flame. The tissue (sponge body) will dissolve, and the pemmules will
settle down in the test tube. Transfer the gemmules in a watch glass and wash well in
water. For mounting in glycerine put the gemmules on the slide, add one to two drops
of glycerine and cover with cover slip. Soak the extra glycerine on the sides of cover
slip by filter paper. Observe under a compound microscope.

s

43.2.. Observqtién ------- U o 7

Each gemmule is-a rounded body with a-central mass of archaeocytes enclosed in a

- double layered cyst wall. The inner membrane is thick and is supported by monaxon

spicules. Gemmules are asexual reproductive bodies formed by the freshwater

- sponges to tide over the unfavourable conditions (Fig. 4.1).

Msnagxen

Eeriral ma is
gf arehaeacyles

et 0

Fig. 4.1: Structure of pemmule of spengilla as seen under microscope.

4.4 SPICULE

Spicules are the skeleton of the sponges, that vary in shapes. In this exercise you witl
learn to take out monaxon spicules from the sponge body and make their temporary
mount: The procedure for taking out the spicules from sponge body is same as used
for gammules. As you have seen earlier monaxon spicules support the membrane of
gemmule. : - '

441 Procedure

Take a piece of sponge body in a test tube and add 5% or 10% KOH solution. Boil
gently over a flame, The tissue (sponge body) will dissolve, and the spicules will

. settle down in the test tube. Wash well in water as done earlier. Mount in glycerine

and observe under a Compound microscope.

4.4.2 Observation

You will be able to observe the different shapes of the monaxon spicules. Monaxon
spicules are linear shaped in a single axis'(Fig. 4.2). ‘




forifcrndl: Maldng of
Temporary Mounts

Fig. 4.2: Monaxon splcules.

4.5 SPONGIN FIBRE .

Spongin fibres are proteinaceous in nature that form the skeleton of sponge Body. In
this exercise the procedure is again similar. However, treatment with concentrated
KOH and boiling the solution will damage the sponging fibres.

4.5:1 Procedure

Take a piece of bath sponge in a test tube and add 5% KOH solution. Warm the
solution. The sponge body will dissolve and the spongin fibres will be left behind in
the test tube. Wash in water and transfer in a little glycerine on a stide as done earlier.
Tease the material on the slide with needles to spread it evealy and put a cover slip.
Observe under a microscope. :

‘ 4.5.2 Oﬁservation

You will be able to observe a network of spongin fibres. It is a profuse network of
fibres with cross links. It forms the supporting skeleton of the sponge body. Spongin
fibres are somewhat elastic in nature and do not crack easily (Fig. 4.3).

Fig. 4.3: Spongin fibres.

4.6 TERMINAL QUESTIONS

1. What is 4 gemmule?

33
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2. What are the different types of spicules?

:
"

3. What isthe func:tion of spongin fibres?




EXERCISE S CNIDARIA: OBSERVATION AND
CLASSIFICATION OF SPECIMENS

Structure
5.1 Introduction
Objectives

5.2 Material Required
5.3 Observation of Cnidarians
Obelia Colony
Medusa of Obelia
Physalia
Awrelia
Metridivm
Acropora
“T.8. of Hydra through Testis
T.S. of Hydra through Ovary
54 Terminal Questions

5.1 INTRODUCTION

The phylum Cnidaria or Coelenterata, includes the familiar hydras, jelly fishes, sea
anemones and corals. You have already studied about Cnidarians in Units 4 and 7 of
LSE-09 course. These are often briiliantly coloured. They exhibit radial symmetry.
The Cnidarians possess two basic metazoan structural features. One, there is an
internal space for digestion, called in Cnidarians as gastrovascular cavity. This cavity
lies along the polar axis of the animal and opens 1o the outside at one end to form a
mouth. The presence of a mouth and digestive cavity permits the use of 2 much
greater range of food sizes than is possible in the protozoans and sponges. Twa, in
Cnidarians a circle of tentacles, representing extensions of the body wall, surrounds
the mouth to aid in the capture and ingestion of food.

The Chnidarian body wall consists of three basic layers: an outer layer of epidermis, an
inner layer of endodermal cells lining the gastrovascular cavity, and between these
two a layer called mesoglea. The mesoglea ranges from a thin, non-cellwlar membrane
to a thick, fibrous, jelly-like, mucoid material with or without wandering
amoebacytes. A considerable number of different cell types compose the epidermis
and gastrodernimis, but there is only a limited degree of organ development.

The different structural types are present within the phylum. One type, which is sessile,
is known as the polyp. Thé other form is free swimming and is called the medusa.
Typically, the body of a polyp is a tube or cylinder in which the oral end, bearing the
mouth and tentacles, is directed upward, and the apposite, or aboral end is attached.

The medusoid body resembles a bell or an umbrelia with the convex side upward and
the mouth located in the centre of the concave undersurface. The tentacles hang down
from the margin of {he wall. In contrast to the polypoid mesoglea (middle layer)
which is more or less thin, the medusoid mesoglea is extremely thick and constitutes
the bulk of the animal. Because of this mass of jelly-like imesogleal material, these
Cnidarian forms are conimonly known as Jelly-fish. Some Cnidarians exhibit only the
polyp forin, some only the medusoid form, while others pass through both in their life
cycle. Except for the hydras that are found in fresh water, cnidarians are-marine and
are found in shallow waters.

Objectives
This exercise will enable you to:

"o identify the specimen and give its scientific and common name,
o classify up to class level, and give the reasons for the classification listed by you,
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e draw a labelled diagrém.ofthe specimen, and

* monitor any special features in the life history.

5.2, MATERIAL REQUIRED

Museum specnmens - Physalia, Aurelia, Sea Anemone Acropora

Compound mlcroscope ’

Binocular microscope

Permanent slides - Obelia colony, Medusa of Obelia, T. S of Hydra through testis
and ovary.

P -

- 5.3 OBSERVATION OF CNIDARIANS

Cnidaria are Radiata in which: ’

1. Nematocysts are present.

2. Adult movement is by muscular activity. )

3. The body is either a polyp or a medusa, and these alternate in the life-cycle of
marny species. :

4. A planula larva is developed.

5.3.1 Obelia Colony

Examine the slide under low power of microscope/binocular. Noté the details of the
colony starting from its basal end.to the terminal structure. On the branches note
different types of zooids and their dlstmcttors from each cther.

General Characters

Obelia colony is a highly branched structure and consists of a horizontal hydrorrhiza
attached to the substratum and several vertical branches or hydrocauli which bear
zooids. The colony is dimorphic consisting of;

-|) Polyps or hydranths that are nutritive zooids having vase-shaped body with.mouth

and tentacles. The polyp is enclosed by a perisarcal covering called hydrotheca.
ii) Blastostyles are club-shaped without tentacles. These are enclosed in gonotheca,
the perisarcal covering. Buds arise from its axis, which develop into medusae.
iti} Life history exhibits regular alternation of asexual and sexual generation or-
metagenesis.

Habit and Habitat

Marine, colonial, sedentary, in shallow water region, attached to substratum.

Geographical Distribution

- Widely distributed from Arctic region down to Gulf of Mexico and Pacific Coasts.

Classification and its Justification

Kingdom  Animalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of
movement at some time of their life cycle;
heterotrophic nutrition. .

Phylum Cuidaria Nematocysts are present, adult movement is
by muscular activity.
The body is either a polyp or a medusa, and these
alternate in the life cycle of many species.
A planula larva is developed. '




Class . Hydrozoa The polyp typically alternate with the medusa.
The medusa possesses a velum and a nerve
ring.

The enteron is not subdivided by vertical septa.
The gonads are ectodermal in origin.

There may or may not be a skeleton.

The tentacles of the polyp are generally solid.
The members almost always form colonies.

Genus Obelia : '
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Fig. 5.1: Obelia colony.

5.3.2 Medusa of Obelin

Examine the slide of medusa of Obelia and note the following characters. It is a life-

history stage of Obelia.

General characters
The following are the identification characters ofthc Medusa.

i) Medusae are saucer-shaped. These bear gonads and produce sperm or ova for
sexual reproduction.

ii) Gonads are borne on radial canals.

iit) Medusa is a free swimming reproductive zooid of Obelia colony developing
asexually on the blastostyles.

Cnidaria: Observation
and Classification of
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iv) Margin of the umbrella with a true velum and a circlet of tentacles. Medusae are

craspedofe i.e. with velum. -

v) Four adradial tentacles carry statocysts at their base.
vi) Mouth rectangular borne on manubrium which is present in the centre of inner or
sub-umbrellar surface.
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Fig. 5.2: Medusa of Obefia.

- . V
Habit and Habitat: It is a free living and swimming stage of Obelia.

Geographic Distribution: Widely distributed from Arctlc region down to Gulf of
Mexico and Pacn"c coasts.

CIassnﬁgatmn and its Justification

Kingdom Animalia Animals, multi-celfular organisms with cells

that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of
movement at some time of their life cycle;
heterotrophic nutrition.

Nematocysts are present.

Adult movement is by muscular activity.

- The body is either a polyp or a medusa, and these
alternate in the fife cycle of many species.

A planula larva is developed.

The polyp typically alternate with the medusa.

The medusa possesses a velum and a nerve ring.
The enteron is not subdivided by vertical septa.
The gonads are ectodermal in origin.

There may or may not be a skeleton.

The tentacles of the polyp are generally solid.

The members almost always form colonies.

Phylum Cnidaria

Class Hydrozoa

Genus Obelia

53.3 Physalia

Observe the specimen in the jar from ali 51des You will be able to observe the
following characters.

General characiers

i) Itis a colonial form, brightly coloured, blue or purple unichambered float — the
pneumatophore, filled with gas hawng the composition of air.




i) The gas is secreted by gas gland present in the underside of the pneumatophore. It Cnidaria: Observation

is hydrostatic in function, .

iii) Upper surface of the float is drawn into a sail or crest and has an opening called
pneumatopore, :

iv) Physaliu exhibit the highest degree of polymorphism. The colouy consists of:
— Gastrozooids or nutritive zooids with mouth but without tentacles.
~ Blastostyles or gonophores or reproductive zooids bear clusters of medusae.
—  Dactylozooids or protective zooids with tentacles and nematocysts.
— Tentacles are very long and coiled. Carry batleries of nematocysts.
—  Collection of all of the zooids forms cormidia.

v) Itis popularly known as Portuguese man-of-war. (“Man-of-war” refers to a
warship denoting its highly aggressive nature as a predator)
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Fig. 5.3: Physalia.

Habit and Habitat

Marine, pelagic, colonial and floating form.

General Distribution - -

Found in tropical and subtropical seas.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or movement
of some of their body parts or capable of movement at some
_ time of their life cycle; heterotrophic nutrition. -
Phylum Cnidaria Nematocysts are present.
Adult movement is by muscular activity.
The body is either a polyp or a medusa, and these
alternate in the life cycle of many species.
A planula larva is developed.
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Animal Diversity Lab. Class Hydrozoa The polyp typically alternate with the medusa.
The medusa possesses a velum and a nerve ring,
The enteron is not subdivided by vertical septa.
The gonads are ectodermal in origin.
There may or may not be a skeleton.
) The tentacles of the polyp are generally solid.

The members almost always form colonies.

Genus Physalia

Common name Portugese Man of War

534 Aurelia

Observe the specimen in the jar from different sides and study the details.

General Characters

Awrelia is disc-shaped with a convex exumbrellar surface and a concave subumbrellar
surface.

i}  Itis found in coastal waters of all seas.
i) It has a gelatinous, transparent and coloured body.
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- ~

iii)  The subumbrellar margin of the umbrella beset with tentacles and broken into 8 ~Cnidaria: Qbservation
notches. : - . and Classification of

. ¢ o Specimens
_iv)  Each notch has a tentaculacyst and a pair of marginal lappets. , 14 P

v}  The squarish mouth borne on a short manubrium, placed in the centre of
subumbrellar surface. -
vi)  Angles of the mouth drawn into four long oral arms.
vii} Gonads two pairs, horse-shoe shaped and placed on the floor of the four gastric -
pouches.
viii} Sexes are separate’and life cycle presents alternation of generattons

Habit and Habitat . '

Itisa marine, solitary jelly fish.

Geographical Distribution

Found throughout the world in coastal waters.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
that [ack a cell wall, many capablec of movement or
movement of some of their body parts or capable of
movement at some time of their Ilfc cycle;
heterotrophic nutrition.

Phylum Chnidaria Nematocysts are present. Adult movement is
by muscular activity. The body is either a
polyp or a medusa, and these alternate in the
life cycle of many species. A planula larva is developed.

Class Scyphozoa The medusoid form is dominant and the polyp
form is greatly reduced or absent. The medusa possesses
neither a velum nor a nerve ring. The enteron of either the
adult of the [arva is subdivided by vertical septa. The
gonads are endodermal in origin. The tentacles are solid.
The members are solitary. Marine forms oitly.

Genus Aunrelia

5.3.5 Metriditum

Observe the specimen. This is one of the commonly known sea anemone (anemonc is
" akind of flower of the same group as sunflower).

General characters
ks
i) Body short, cylindrical, differentiated into oral disc, columin and pedal disc.
ii) Oral disc is flat with a slit-like mouth surrounded by numerous short and hollow tentacles.

iii) Column differentiated into thin walled distal portion Capitulum and thick walled
proximal portion - Scapus,

iv) Wall of scapus is perforated by smali openings called cinclides.
v} Basal disc broad and muscular meant for attachment.
vi) Gastrovascular cavity divided into compartments, usually by six pairs of mesenteries.

vii) Stomodaeum carries two siphonoglyphs.

43
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. Fig. 5.5: Merridium.

" Habit and Habitat

: ‘ It is a sessile, bright coloured solitary flower like form. Attached to substratum like
rocks, etc.

Geopgraphical Distribution s Y

Found in coastal waters of Atlantic, Pacific and Indian Oceans.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells

that lack a cell wall, many capable of movement or

movement of some of their body parts or capable of

movement at some time of their life cycle;
heterotrophic nutrition. :

Phylum Cnidaria Nematocysts are present.  Adult movement is
by muscular activity. The body is either a
polyp or a medusa, and these alternate in the
life cycle of many species. A planula larva is
developed.

Class Anthozoa The polyp form is dominant and the medusoid
form is absent. The enteron is subdivided by
vertical septa. The gonads are endodermal in
origin. A skeleton may or may not be present.

The tentacles are hollow. The members are
colonial or solitary:

Genus Metridium

Common name Sea ancmone

3.3.6 Acropora

Observe the specimen and look for the following characters (In the dried specimen
you will not be able to see soft parts like polyps).

(General characters

1) Colony tree-like with numerous terminal and the lateral polyps which are
enclosed in cylindrical cups or corallites separated.by perforated coenosteum. (In
a4 the dried specimen you will not-be able to see soft parts like polyps).




ti) Terminal polyps contain 6 tentacles and lateral polyps possess 12 tentacles.
iil) Corallite is made up of calcium carbonate secreted by the polyps.

Fig. 5.6: Acroporn.

Habit and Habitat

Major coral reef builders. These are marine, colonial forms.

Geographical Distribution

Found in tropical waters of Australian seas, West Indies and Florida.

Classification and its Justification

£
Kingdom Animalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement at some time of their life cycle;
heterotrophic nutrition. :

Phylum Chnidaria Nematocysts are present.  Adult movement is
' by muscular activity. The body is either a
polyp or 2 medusa, and these alternate in the
life cycle of many species, A planula larva is
developed.

Class - Anthozoa ~  The polyp form is dominant and the medusoid form is
absent. The enteron is subdivided by vertical septa.
The gonads are endodermal in origin. A skeleton may
or-may not.be present. The tentacies are hollow. The
. members are colonial or solitary.

Genus Acropora (Madrepora)

Common name Stag horn coral

3.3.7 T.S.of Hydra tlirough testis

When yon examine a slide of T.S. of Hydra through testis under low power, you will
be able to observe the foflowing structural details. If required, change to high power
carefully so as not to break the slide. You have already studied about the organism in
theory course LSE=09. '

"I.  Body wall consists of an outer ectoderm and an inner endoderm with a cementing
~ non-cellular mesoglea in between.

2. There is a single central cavity, the gastro-vascular cavity or coelenteron, lined by
endoderm.

Cnidaria: Observation
and Classification of
Specimens
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The ectoderm cells are columnar and are of various types namely — epithelio-

musenlar cells, interstitial cells, gland cells, nerve cells, sensory celis and
nematocysts.

The endodermal cells are cylindrical and are of various types namely: Nutritive, |
muscular, secretory, sensory and nerve cells. '

The testis arises on the upper region of the body of the animal as a conical surface
from the interstitial cells of the ectoderm. it is bounded by a layer of ectodermal
cells.

It contains numerous spermatogonia which give risc to spermatozoa.

A mature sperm has a swollen head, a narrow middic piece and a long slender
tail.

Fig. 5.7: T.S, of Hydra through testis.

5.3.8 T.S. of Hydra through ovary

You will observe the following details while examining the slide of T.S. of Hydra
through ovary.

1.

Body wall consists of an outer ectoderm and an inner endoderm with a cementing
non-cellular mesoglea it between.

There is a single central cavity, the gastro-vascular cavity or coelenteron, lined by
endoderm. :

The ectoderm cells are columnar and are of various types namely — epithelio-
muscular cells, interstitial cells, gland cells, nerve celis, sensory cells and
nenratocysts. '

The endodermal cells are cylindrical and are of various types namely: Nutritive,
muscular, secretory, sensory and nerve cells.

Ovary d_cvelﬁps on the lower region of the body of Hydra from the interstitial
cells of the ectoderm. It is surrounded by a layer of ectodermal cells.

The ovary consists of a large spherical ovum with a centrally situated nucleus and
granules of reserve food in its cytoplasm. '

The germ mother ceil or oogonium located in the centre of the ovary enlarges,
becomes amoeboid and undergoes reduction division to form the ovum.

opaSEA. -
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2. Compare the body wall of a sponge and a Cnidarian.

3. What is polymorphism? Describe this phenomenon from the example studied by
you.

A5

Specimens ™ |
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4.

In what way do you feel that the study of a coral is important?




EXERCISE 6 ANNELIDA: OBSERVATION AND
CLASSIFICATION OF SPECIMENS -

Structure
6.1  [ntroduction
Objectives

6.2 Muaterial Require:d
6.3 General Charackers and Outline Classification

6.4 Observation of Specimens
< Nereis :
Aphredite
Chactopierus
Pherctima
Hirudinaria
6.5 . Terminal Questions

6.1 INTRODUCTION

In Latin Annelida means “little rings”. If you happen to see a long, elongated, soft
bodied, slimy worm with rings all over its body (on its anterio-posterior axis), it is an
annelid (an animal belonging to pliylum Annelida). These rings divide the animal’s

" body into smaller compartments or segments or somites or meros. Annelids are
different from flatworms (Platyhelminthes) and round worms (Nematoda) in having
these rings. They also differ from arthropods (specially centipedes and millipedes)
because of their slimy, soft outer skin. Phylum Annelida includes the most familiar
and eco-friendly eartiworms and also the feared blood-sucking leeches. Mereis, a
marine worm, is also a good and typical textbook representative of this pliylum but is
not so commonly seea around us.

Annelids are distributed worldwide; they inhabit practically all parts of the temperate
and tropical regions of the earth. In fact, this phylum has 8608 species. Most of them.
prefer living in sea, but there are freshwater and terrestrial forms also. You will
.observe and learn to classify some typical representatives of phylum Annelida like the .
earthworms that make burrows in damp soil, Nereis and Chaetopterus that live in the
sea, Aphrodite that creeps on Lhe sea floor, and leeches that live both on fand and in
water. Tt would be helpful to study unit of LSE-09 before you come for this exercise.

Objectives
After performing this exercise you should be able to:

s identify the specirnens of Nereis, Chaetopterus, Aphrodite, Pheretima and
Hirudinaria and jgive: their scientific and commeon names,

e draw labelled diagrams of the identified genera,

o classify each of the: identified annelids up to the level of the class,

o list characters jusitifying their classification and mention special features, if any
» mention the habir. and geographical distribution of each of the identified genera,
L J

mmention economiiic importance, if any, of each of the identified genera.

62 MATERIAIL REQUIRED

1. Preserved specimeens of Nereis, Chaetopteus, Aphrodite, Pheretima and
Hirudinaria '

2. A hand lens

3. Note book, pencil,, etc.
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6.3 GENERAL CHARACTERS AND OUTLINE

CLASSIFICATION

You would recall from Unit 5 of Block 4 Animal Diversity | course that annelids are
segmented, triploblastic, coelomales, bilaterally symmetrical, protostomes, having
well-developed organ systems.

Before we explain to you the specialities of the specimens in your course (Nereis,
Chaetapterus, Aphrodite, Pheretima and Hirudinaria) it is essential to explain the
general characters and classification of phytlum Annelida,

General Charactersl of Phylum Annelida

b2

A

Body long, elongated, worm-like, having metameric segmentation, with the
exception of anterior and posteriormost sides of the body. A small part towards
the head may also be without apparent segments. This part is called clitellum
and is best seen in earthworms - refer to Fig. 6.8.

Body is bilaterally symmetrical.

Tripleblastic and have true schizocoelous coelom. Coelomic fluid supplies
turgidity to the soft body and the functions as hydrostatic skeleton.

Found on fand and in water.

Skin is soft, slimy and moist because exchange of gases takes place through it.
Blood circulatory system is closed and metamerically arranged. Respiratory
pigments like haemoglobin, hemerythrin or chlorecruorin may be present in
different annelids.

Digestive system well developed and complete, may or may not be
segmentally arranged.

Respiration takes place also through special structures (besides skin) like gills,
and parapodia that are thin, vascular, flap like extensions of body wall,
projecting on fateral side, also used for Iocomotlon Chitinous setae oﬁen
present on the parapodia.

Excretion is by many segmentally arranged nephridia (singular nephridium).
These are small coiled structures having a ciliated funnel (nephrastome) inside
the coelom and a small pore (nephridiopore) opening on the body wall.
Nervous system with a double ventral nerve cord having a pair of ganglia - in
each segment. Brain has two cerebral ganglia connected to nerve cord.
Sensory structures like tactile organs, taste buds, statocyst, photoreceptors and
eyes with lenses may be present in some.

Some annelids are hermaphrodlte (earthworm, leech) some have separate
sexes (Nereis).

In some annelids development may be through a trochophore larva, some
show asexual reproduction by budding. The development is mosaic
(indeterminate) by spiral cleavage.

Animals of phylum Annelida have been divided into three classes — Polychaeta,
Oligochaeta and Hirudinea. This classification is based mainly on following traits:

presence or absence of distinct head and sense organs.
presence or absence of clitellum.
mode of locomotion.




Table 6.1: Distinguishing Characteristic Features of Annelid Classes.

TPolychaeta

.| e.g: Nereis, Aphrodite,
Chaetopterus, Glyce‘ra,r
Arenicola

Oligochaeta

e.g: Earthworm,
Acolosoma, Tubifex

Hirudinea
Leech, Placobdella,
Pontobdella,
Macrobdella

16. No cocoon formation”

Mostly marine,
burrowing.

Head distinct.

No suckers.

Head bears eyes,

palps and tentacles.

Body has fixed
number of segments,

Locomotion by
segmentally arranged:

flap-like parapodia.

Sexes separate.
Development through
trochoplhore larva. - -
Ng clitellum. '

Mostly terrestrial,
burrowing and fresh
water.

Head not distinct.

. No suckers.

" Head does not bear

any such sensory
structures.

-5. Number of segments

variable.

Locomotion by
chitinous setae

Hermaplirodite.

. No larval stage.

Permanent clitellum.

19. Cocoon formation.

1. Mostly terrestrial
freshwater and
marine,

2. Head not distinct.

3. Anterior and’

posterior suckers
present,

4. Head does not bear

special sensory
structures but has
simple light
sensitive eyespots.

5. Body has fixed

number of segment.

6. Locomotion by

suckers.

7. Hermaphrodite.
‘8. No larval stage,

9. Clitellum appears

only during breeding
season.

10. Cocoon formation.

6.4 OBSERVATION OF SPECIMENS

[f you have understood the general characters and classification of phylum Annelida it
will be much easier for you to identify and describe some of the typical specimens of
each class. Besides general characters eacl animal has some or the other very special
¢haracters. We will now classify and describe the specimens in your course one by one.

¢.4.1 Nereis

Special Charaecters

Examine the given preserved specimen with the aid of a hand fens and compare with

the Fig. 6.1.

You will note the following features:

Nereis virens is generally 40 cm long, about 1.25 cm wide and shining blue in

colour in nature.

Examinc the head and note the prostomium, which bears four dark eyes, a pair of

small tentacles, and fleshy palps (Fig. 6.2 a).
At the back of the prostomium is the peristomium bearing four pairs of

peristomial tentacles.

Annelida: Obseryation -
and Classification of
Specimens




Animal Diversity Lab. iv) * The pharynx, bearing pincer like jaws, is invertéd into the head. While feeding
the jaw is evertéd and used for capturing prey. After ingesting the prey the
proboscis is retracted back to its original position (Fig.6.2 b).

v) Posteriorly each segment bears a pair of latera) parapodia. Each parapodium is
divided into a dorsal lobe {notopodium) and a ventral lobe (neuropodium}. -
Parapodia are strengthened by aciculum and acicular muscles. Notochaetae and
neurochaetae project out to make locomotory stroke effective. Sensory dorsal

and ventral cirri present (Fig.6.3).
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Fig.6.1: Preserved ntlseum specimen of Nereds, a) Externai features. b) Clusﬁup sh'n\.ving parapodia
and palps. ’

Inleciar Supering

Jaws Frostomini
peristomial circus pevistdwmial cirrus
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Fig. 6.2: Nereis Everted proboscis. (a) Top view with cverted probasis. (b) Side view retracted
proboscis.

=

50




Habit

Clam worms are marine and widely-distributed. Many species of Nereis are found in

IDo'r.-saI vés:u!

Dorsal cirrus Notopndmn’.

Setigerous lobes

Setae

Yentral cirrus Acicufum
_ F ¥Yentrsl vessel
Neuropodium .

Fig. 6.3: Nercis cross section with parapodium.

and Habitat -

intertidal zones in shallow waters on sandy shores hidden below stones, logs, and

rocks or among seaweeds. Some species live in burrows of sand, which are lined by

their own body mucus. They are free living. predatory and nocturnal and feed on
small crustaceans, molluses and small annelids

Geographical Distribution

Nereis is cosmopolitan in distribution and found in coastal waters of Pacific and North

Atlantic oceans, Europe and U.S.A.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells

that lack a celf wall, many capable of *
movement or movement of somé of their

body parts or capable of movement at some

time of their life cycle; heterotrophic

nutrition.

Phyfum Annelida Triploblastic, venmforrn coelomate,
metamerically segmented; appendages
unjointed.

Class Polychaeta Setae numerous; clitellum absent

Genus Nereis

Species vireits

Common Name Clam worm

Heteronereis (if available in the study center)

Heteronereis is a sexually mature Nereiys differing drastically from a non-breeding Nercis.

The gonads develop in the posterior half of the body-called the epitoke (Fig.6.4).

Sexual maturity brings about following changes.

i} The parapodia become larger and more vascular, oar-shaped chaetae become distinct.
Extra foliaceous outgrowths can be seen too. Dorsal and ventral cirri get enlarged.

11) Eyes and peristomial cirri become enlarged.
iti} The anterior region is non sexual and is called atoke,

iv) The animal leaves the burrow and coines to surface wiers to swim actively and

spawi.,
v) Intestine is compressed, and the animal stops feeding.
vi) Male and female animals spawn and die.

Annelida: Observation
and Classification of
Specimens
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Fig. 6.4: teteronereis phase.

6.4.2 Aphrodite
Special Characters

Examine the given preserved specimen of Aphrodite from all sides and compare it
with Fig.6.5.Note the following characters:

i) Body isabout 12 cm long, oval, broad, dorsally arched and ventrally flat.
if) Flat ventral surface has segments, used for creeping.

iit) Locomotion by modified parapodia, bristles and chaetae.

iv) The dorsal side is covered by long, thin, thread-like iridescent bngtles which
gives a feellng of hair (hence the name giver sea mouse).

v) Head remains hidden and is well developed.

vi) In defense, animal stiffens the stiff chaetae, resembling a small porcuplne

vii) Alive, it is a beautiful animal which changes colour from gold to peacock blue.
[The animals you see in the specimen jars are preserved in formaline which
decolourises the animal]

Fig.6.5: Aphrodite, a) In natural habitat. b} Preserved specimen dorsal side. ¢} Yentral view.




* Habit and Habitat

Aphrodite lives at the bottom of deep sea buried in the sand.

Geographical Distribution
Aphrodite is found in U.S.A.

-Classification and its Justification

Kingddm Animalia
Phylum Annelida
Class Polychaeta
Genus _ Aphiradite

Commoen name Sea mouse
6.4.3 Chaetopterus

Special Characters

Observe the given specimen and note the following features:

Animals, multi-cel[ular organisms with cells

that lack a cell wall, many capable of movement or
movement of some of their body patts or capable of
movement at some time of their life cycle;

heterotrophic nutrition
Triploblastic, vermiform, coelomate,
metamerically scgmented; appendages unjointed.
Setae numerous; clitellum absent

i) Body can grow up to 30 cm and is divided into 3 distinct regions - anterior,
middle and posterior (Fig.6.6 a). :

ii) The anterior region includes head, mouth, a funnel, collar and a ciliated food
groove. The parapodia modify to give rise to great wings, food cup and food
scoop. Parapodia of this region are mainly used for food collection.

iii) The middle region has specially modified parapodia catled fans (Fig.6.6) used for

food collection, creating water current and for locomotion.
iv) The posterior region is the longest, where metameric segmentation is most

evidently seen. Each segment bears biramous parapodia used chiefly for creating

water current in tube and also for slight locomotion inside the tube.

v} The sexes are separate, the spawn is sent out of the burrow with water.
vi) The worm also possesses great pawer of regeneration, from one live segment the

entire boﬂﬂ{an be developed.

Fan like parapodia
(segments [4, 15, £6)

¥an like parapodiz

b

Cup

Citiated groove

Notopodium of
Segrueal §2

Anlcnnn

Fig. 6.6: Chuicfopterits, 1) Liagrammalic. b} Preserved specimen.

Anlenna
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Annelida: Observation
and Classification of
Specimens

I




imal Diversity Lab.

54

Habit and Habitat

Marine, tubicolous, lives in parchment like U shaped tubes, open at both end embedded
in mud encrusted with sand and debris. Once they get into a burrow they rarely come
out of it. It is a filter feeder. It is strongly luminescent, emits bluish-green light. The
mucus secreted from the body when dispersed in water produces luminescence.

Geographical Distribution

It is distributed worldwide and commonly found in Europe, USA (North Carolina to
Cape Cod).

* Classification and its Justification
Kingdom ‘Animalia Animals, multi-cellular organisms with cells

that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of

movement at some time of their life cycle; heterotrophic

nutrition.
Phylum Annelida Triploblastic, vermiform, coelomate,
metamerically segmented; appendages unjointed.
Class Polychaeta Setae numerous; clitéilum absent.

Genus Chaefopierus
Common name Paddle worm

6.4.4 Pheretima
Special Characters
Observe the given specimen and note the following features:

i} Body is long, narrow and cylindrical measuring up to 150 mm in length; brown
in colour.There is no head as such, and there are no special sensory structures
projecting out from anterior region the way it does in Nereis. The body has. 100

.to 120 segments. §

i) In all aduilt earthworms cliteflum (an area without outward segmentation) can be

seen covering segments 14, 15 and 16.

clitellar regions (Fig.6.7). - . BE——

__iil)_ Hence; the-body-ef earthworm is divided into preclitellar, clitellar and post-

Fig.6,7: a) Earthworm. b) Preserved specimen of Pheretima.




iv) Each segment except the first and the fast, bears small, chitinous setae which help
in crawling. . ) ’ -

v) Middle segments have small, microscopic openings called nephridippores.
Excretory material is thrown out of the body through these pores.

vi) These animals are hermaphrodites. Female genital pore opens on the ventral
surface of the clitellum on segment 14" and the male genital pores open on either
side of ventral surface of 18" segment. '

Habit and Habitat

Earthyorims aré nocturnal, live in moist soil, rich in organic material. They are

burrowing and make their burrow partly by boring with their anterior end and partly .

by swallowing the soft mud. They retain nutrients from this mud and remaining mud
is thrown out through anus and can be seen as little mud piles on the openings of their
burrows. During rainy season when their burrows are flooded they leave the burrows
and can be seen crawling in the day time also. Though earthworms are hermaphrodite
they always have cross-fertilisation. Copulation takes place at night, after mating
earthworms s._é'para'tc and gelatinous, frothy, sticky substance is secreted from
clifellum wliich hardens gradually and becomes a cocoon. The animal slowly
wriggles out of it leaving sperms and ova into this box or cocoon.

Gcographipal:Di'stribution
Widely dist;iﬁu’téd all over the world.

Economic Importance’

a) Earthworms are beneficial in agriculture. A land rich with worms is rich in
nutrition, because of the earthworms’ ability to feed on decaying organic matter
and passing ost useful organic matter in their excreta.

b) Earthworms make burrows, which makes the soil porous and permits more
penetration of air and moisture. -

¢) They are used as baits to cateh fishes.

d) They are used in laboratories for research and teaching.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of
movement at some time of their life cycle;
heterotrophic nutrition.

“Phylum Annelida Triploblastic; vermiform, coelomate;
metamerically segmented; appendages unjointed. .
Class Oligochaeta  Parapodia absent; clitellum usually-present; pharynx
: ' not eversible and without jaw segment,
Genus Pheretima . '
Species postiiuna

Common name Earthworm

6.4.5. Hirudinaria
Special Characters
Examine the-given specimen and note the following features:

)  Hirudinaria has soft, vermiform dorso-ventrally compressed body.
i) Has two suckers, anterior and posterior (Fig.6.8). Anterior sucker has jaws. The
salivary gland produces anticoagulating saliva. Its pharynx is suctorial. Posterior
~ sucker along with anterior sucker is used for locomotion.
iii) The body has 33 segments.

iv) The alimentary canai has crap chambers and lateral caecae to store and digest blood.

L C T - DI
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Animal Diversity Lab. v) Respiration is through skin. Excretion is by nephridia. -
vi) Though hermaphrodite but cross-fertilisation occurs. Leeches develop clitellum
only for breeding. The male genital aperlure is Iocate_d In segment no. 10, and -

female genital aperture is found in the 11™ seﬂment

FProstomivm Mouth
Eyes
e : Anlerior-
ORYE Sucker

— Ist
== Nephridiopore

| Female genilal —E——=

=== " aperiurc B

. . = — T+

———— - Segmental o
receptor organs kg

Nephridioporea

Anus

R 5 = Posterior Sucker

Fig.68.8: Hirudinaria granﬂ!ﬂsa External fe'ltures a) Dorsal_yu:w b} Ventralwew c) Preserved
specimen.

Hablt and Habltat

Found in.ponds, lakes, tpnks swamps, streams, paddy fields. It is an ectoparasite and
feeds on blood (sanguivorous) of fish, frog; ¢eitle and humans who enter the water

where leeches are found. Leeches make a pamless incision on the skin and then suck
blood. (Flg 6.9). -7 _ ey SR

an 6.9: Terresirial leech. a) Feedmg on human hand. b) Aﬂer the meal

After having exchanged the spermatozoa in lhe breeding season in March- Apnl (m
water or Jand) the leeches separate and each one forms a clitellum on segments 9, 10
and 11, this secretes frothy substance and forms a cocoon leaving sperms and ova in




it. The leech wriggles out of the cacoon. Polar plugsclose the two'ends of the
cocoon. : ' : ' '

A cocoon is about 25 to 30-mm long and 12-15 mm wide and | to 24 young leeches
- cah develop in a cocoon, N

Geographical Distribution : , -
1\?'1.’idt=:13,! distributed, this particular species is found in India, Bangla Desh, Pakistan,
Myanmar and Sri Lanka, ' -

Economic Importance

- a) Used as food for fish, ducks and turtles.

- b) Bloodsucker of vertebrates,

¢} Acts as vector for certain diseasés. ) :

d) In tribal societies leechies are used to suck out "bad blood”. _

€) Chemical nature of their saliva led to the invention of heparin, a chemical used in
mediggnes as anticoagulant.

Classification .. its Justification -
Kingdom ‘Animalia Anir_ﬁals, multi-cellular organisms with cells
. . that lack a cell wall, many capable of movement or

movement of some of their body pafts or capable of

movement at some time of their life cycle; heterotrophic

, nutrition. .
Phylum Annelida Triploblastic, vermiform, coelomate; metamerically
segmented; appendages unjointed. _
Class Hirddinea Body having definite number of segments; parapadia
: a and seta¢ are absent; presence of anterjor and
posterior suckers.
Genus Hirudinaria
Species granulosa

Common name Leech

6.5 TERMINAL QUESTIONS

1. On what basis are the annelids placed in different classes?

..................................................................................................
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3. What is the difference between Nerels and Hereronereis?




EXERCISE 7 PHERETIMA POSTHUMA: EXTERNAL ’
FEATURES, DISSECTIONS AND
TEMPORARY MOUNTS =

Structure

- 7.1 Introduction .
- Objectives .
7.2 Material Required

7.3 External Features of Preserved Earthworm
Gross External Fealures
Finer External Fealures

7.4 Dissections of Earthworm — Pheretima posthuma ‘
Dissection, display. flag-labetling as well as drawing labclicd diagram of the digestive system
Discction, display, flag-labelling as weil as drawing fabelled diagram of reproductive syslem
Dissection, display, llag-labelfing as well as drawing labelled diagram of the nervous system

7.5 Mounting of nephridia and spermathecae of Pheretima posthuma
Prepafation of temporary mounts from ready given material of pharyngeal nephridium, septal
nephridium and spermathecae ’
Preparation of temporary mounts of nephridia’and spermathecac obtained by dissecting an
carthworm : ’

7.6  Precautions

7.7 Termina! Questions

7.1 INTRODUCTION -

In the previous lab exercise you have studied that Pheretima posthuma is an
earthworm, which is metamerically segmented, coelomate and no-chordate
metazoan belonging to Plylum Annelida, Class Oligochaeta (L. Oligos, few and
Chaetae, spines). The earthworms are found in moisture-rich soil and are chiefly
nocturnal. Earthworms gre bisexual but self-fertilization never occurs. The
development is direct, that is, there is no larval stage. Earthworms are favourable
material for dissections in many laboratories all over the world and are also excellent
organisms for the study of behaviour. '

In the present exercise you will be dissécting more than one earthworm in
order to study their digestive, reproductive and nervous systems. You will
also be preparing temporary mounts of pharyngeal nephridium, septal
nephridium and spermathecae, The entire exercise depending upon the -
time available may be performed on the same day or split into two days:
one day devoted to dissections and the.other day for making temporary
mounts,

Ohjectives
After performing this exercise you should be able to:

° point out, describe and draw the external features of Pheretima posthuma.

° pgive reasons for usually dissecting eartliworm (like inost other invertebrates) from
-the dorsal side.

e dissect, display, flag-label as well as draw [abelled diagrams of the digestive,
nervous and reproductive systems of earthworm.

"o demonstrate the hermaphroditic nature of earthworm.

*  prepare temporary mouits of sepial nepliridia, pharyngeai nepiridia and
spermatheca of earthworm and draw their tabelled diagrams. '

£9
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72 MATERIAL REQUIRED

Dissecting microscope

Hand lens or eye glass

Compound microscope

Dissecting dish

Dissection kit

Preserved earthworms

Given material of pharyngeal nephridium, septal nephridium and spermathecae

Permanent slides of pharyngeal nephridia, septal nephridia and spermatheca
. Brush . .

10 Common pins

11. Blackpaper

12. Needles for flags

13. Paper for flags

14. White sheets

15. 70% alcohol

16. Clean slides

17. Coverslips

18. Droppers

10, Watch glass

20. Aqueous eosin stain

21. Wet lens paper or small filter paper pieces

0o N AW N

73 EXTERNAL FEATUES OF PRESERVED
EARTHWORM - ‘

"Obtain a preserved specimen of Phereiima posrhwﬁa and using Fig. 7.1 as a study

guide observe its external anatomy. A hand lens or dissecting microscope will help
you to identify finer features.

731 Gross External Features (Fig. 7.1a & b)

Lay the specimen straight in the dissecting dish.

1. Notice an elongated, cylindrical, body in which the anterior end is pointed while

" the posterior end is more or less biunt.
2. Size: Body of earthworm is 12-15 cm long and 3-5 mm thick.
1. Division of the body: The whole surface of the body is divided by a distinct

series of circular furrows into a series of ring-like 100-120 conspicuous segments

. which are evidently seen both externally and internally.

4. Difference in body colouration: Try to differentiate between dorsal and ventral
sides of the body. Ventral surface is somewhat flattened and paler as compared to
{he dark, dorsal surface. Dorsal side is more evidently seen due to the presence of

a dark median line marked by the innef dorsal blood vessel.

7.32 Finer External Features

1. Anterior and Posterior end

There is no head. 1f you mark the front end of the antcriormost complete segment, it

surrounds the mouth (Fig. 7.2). The mouth is overhung dorsaily by a spherical, fleshy

lobe, the prostomium. This prostomium is not takert s segment number | butasa
part of the body In front of the first segment. The mouth is surrounded by the first

segment of the body, known as peristomium. The last segment of the body is known

as the anal segment, since it bears an oval anus.




i’-. Clitellam  ° . . . Pheretima Posthuma:

) y ; . ) . Co External Features,
it can be easily distinguished as a circular, smooth band of glandular tissue lying at a Dissections and Temparary

distance of about 20 mm from anterior end. Clitelium extends over segments 14" to Mounts
16" The cliteflum (or cingulum) is a very important part of the body as it functions.
in reproduction. It secretes mucous, albumien and other exudates for forming a cocoon
or egg-case. The clitellum is significant morphologically too, as, due to its presence,
the body of an earthworm is distinguished into pre-clitéllar, clitellar and post-
. clitellar regions.

Fcrnaic genital
aperlure

Male genitai’ aperture ’

External features (Dorsal view) External features (Ventral view)

Fig. 7.1: Externsl foatures of earthworm. ) Dorsal view, b) Ventral view.

3. Tflc Pores

" Before proceeding for dissection of the animal, you can observe many external pores
‘n addition to the openings of mouth and anus.

A. Dorsal pores

i) Dorsal pores lie along the mid-dorsal line, one pore in each intersegmental groo{re
behind the 12" segment. These are not found in the last one.

B. Ventral pores

i) The genital pores. Now ioid the animal from its ventral side to see the various
pores on this surface. A median female genital pore is seen on 14" segment
lying on the ventral surface of clitellum. A pair of male genital pores is present
on either side of 18" segment behind the clitellum. Ventral surface of each of the
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Fig. 7.2: Dorsal view of
prostomium and first
three segmeats.
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i7" and 19" segments also have a pair of conspicuous raised, rounded copulatory
genital papillae.

u) Numerous minute nephrldlopores are scattered all over the body, except in the'
first two segments on the ventral side. These small openings connect wnth
nephridia which are primitive *kidneys® of the eatthworm. -

iii) Paired spermathecal pores which open to the « exterior on the ventral surface are
present in the intersegmental groove at 5/6, 6/7, 7/8 and 8/9 segments.

4. Setae

t
Setae are present across the middle lme of each segment. These form a ring of rod-like

chitinous structures across the middle of the segments. The first and last segments do
not bear any setae nor are setae present on the clitellurmn.

After studying the gross and fine morphology of earthworm you will now learn the
procedure for dissecting it, especially for the digestive, reproductive and nervous
systems.

7.4 DISSECTIONS OF EARTHWORI\'I PHERETIMA
POSTHUMA

Earthworm has been a favourable material for dissection in most biological
classrooms in the country. This is because earthworm is a simple and readily
obtainable example of the Phylum Annelida.

7.4.1 Dissection, display, flag-labelling as well as drawing labelled
dlagram of the digestive system

Melhod of Dissection for digestive system :

First stretch out one worm gently on the waxed dissecting tray with the dorsal side
facing upward and pin it down in position through the first segment and the posterior
end. Earthworm is always dissected from dorsal side because the nervous system in
invertebrates is ventral, Secondly, the incision along the mid-dorsal line of the dorsal
surface reveals all its organs conveniently. Look at Fig. 7.3 for dissecting and locating
the various structures.

Make a longitudinal incision, zbove the clitetlum right up to the anterior end. Cut
theough the skin and proceed forward, taking precaution to cut to one side of the mid-
linc only. Incise thé partitions or septa that hold the body-wall. The flaps of the body
wall should be released from the septa with needles and pinned back. After this, also
cut longltudmally uptill the posterior end. If pins are inserted somewhere near
segments 5,10,15 and 20 the internal organs can be readily located. A large body
cavity between the body-wall and alimentary canal is seen which is the coelom. Now
study the digestive system. After dissection, flag-label as well as draw the diagram of
the digestive system.

For the disscction of the reproductive and nervous system you have to initially follow
the same methad that is used for the dissection of the reproductive system. However
after this you have to proceed further, the method of which is given in the relevant
exercise.
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" A. Place worm [n tray, dorsal slde up. Pin
throupgh anterior and posiedor segment

B. Lift skin with farccps. YWith scissors cut
thraugh skle (eff center) {0 the anux
Do not dzmnge internal organs.

Paslerior

.'". ) !ﬁ
C. WYilh scalpel or razor, cut through septa . . \

on both sides of:n(g:tmc. Pin body wall * paterior
1o tray as shown. .

Poaterior

Anterior ’ . ' -
O 1 Clitellum 5 Poxterior
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D. Cut through clitellum towards antecior end.
Posterior Severe scpia and pln 2s shawa in E.
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LA LE ”JIJ"E Ivl 1 '”-f i - T l

1)
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Antecier

E. [aternal siructure of earthworm,

"Fig. 7.3: Procedure for dissecting earthworm. (Steps A-E). The dissection is started from just above
the clitellum and proceeds towards the anterior end. (Note: The position of the clitellum
varies in different carthworm species)

Observations

After dissccting the earthworm observe the following features of the digestive

system (Fig. 7.4 a & b):

I. Notice the straight alimentary canal running from mouth to the anus and observe
the various features of the digestive system which are as follows:

i} Moeuth and Buccal chamber: Mouth is located at the anterior end, just

below the overlapping prostomium. It [eads to a short, thin-walled and
protrusible buccal chamber. This is located from 1 to 3 segments. This is
simply meant for ingesting the food.
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Pharynx: This is a stout, swollen, pear-shaped and thick-walled,
muscular chamber with muscle fibers in its external walls and glandsto  :
lubricate food. Pharynx is marked off from the buccal chamber by a !
transverse groove on the dorsal surface. You will find the pharynx wall

. to be firm.

iii} Oesophagus: Behind the pharynx lies the slender, straight oesophagus

I iv)

vi)

or gullet. It is short, narrow, and thin-walled tube. It extends upto the '
7 segment. It is not easy to mark it out as many other structures
obscure it.

Crop: At the end of the oesophgus, is the dilated crop. The crop receives
the soil and food from the oesophagus and passes it intermittently
backward to the gizzard.

Gizzard: It is a prominent, oval, hard, thick-walled and hlghly muscufar
organ. It lies in the 8" and 9™ segments. The gizzard is red coloured due to

its excellent blood supply. Its strong muscular wall crushes and thoroughly

mixes the ingested food contents before filtering and passmg them on to

“the intestine.

(Note: The crop and gizzard are so closely approximated and there.is
such a slight constriction between the two that they give the general
appearance of a single chamber.}

Stomach: Gizzard is followed by a short, narrow glandular and highly
vascular tube, the stomach, which extends from segments 9-14.

\;fil) Intestine: Next to the stomach is the intestine which forms the

remaining part of the digestive tract It can be distinguished as a’
yellowish, long, wide tube from 15" to the last anal segment. It bulges
laterally in each somite and its dorsal wall (from segments 26 to the

“end, leaving last 25 segments or so) carries an infolded typhlosole,

which divides the intestine into pre-typhlosolar, typhlosclar and post-
typhlosolar regions. The food already crushed to a fine consistency is
completely digested here and is absorbed by the numerous blood
vessels spreading over the surface of the intestine. You can see these
vessels if you brush away yellow cells from the surface of the gut. The
dorsal blood vessel is the main blood vessel which runs along the
whole of alimentary canal in the mid-dorsal line and gives off
submdnary vessels at regular intervals.

(a) Pre-typhlosolar region — This is between segments 15 and 26. This
region is thrawn into extremely vascular, internal folds, In 26"
segment, two short, conical outgrowths, one on either side, are given
off from the intestine as infestinal caeca. They extend forward over 3
or 4 segments and have a special blood supply.

(b) Typhlosolar region — This region extends backwards from 26 : o
segment, excluding the last 23-25 scgments. It is the longest region of
the intestine and is distinguished by a median fold of the internal
epithelial lining of the dorsal wall, the typhiosole.

(c) Post-typhlosolar reglon The last 23 to 235 segments, the region
with no typhlosole is called the post-typhlosolar region, or the
rectum. It contains small, rounded pellets, which are discharged to
the exterior through the anus and form the characteristic castings of
Pheretima.
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Fig. 7.4: Dissected earthworm showing: a) Generrl anafomy of anterior region of body. b) View of

digestive system.

Flag-Labelling & Drawing

Flag-labelling: Write the names of important parts of alimentary canal on small
tectangular strips of clean white paper with pencil and stick them to the fong pins
meant especially for flag-labelling. Insert these pins near (hot exactly on) the
appropriate parts of the animal in the waxed tray.

Make notes in your record book on the observations you have made on the interior

1.

[¥2)

of the crop, gizzard and intestine..

Have you noticed the very rich bload supply of the gut? If so, make a note of it.
Drawing: Make a labelled drawing of the alimentary canal to show the various
parts, which constitute it. It includes also the oesophageal glands and pouches, if
observed. Indicate the segments and the number of segments throughout the

drawing.

7.4.2 Dissection, display, flag labelling as well as drawing 1abelled
diagram of the reproductive system of Pleretima postiuma

Hermaphtoditic natare of Pheretinta posthumna

Earthworms are monoecius or hermaphrodite, i.e. both ovaries and testes occur in the
same individual; thus,-each earthworm produces both ova and spermatozoz. However,
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Animal Diversity Lab. self fertilization does not occur. As a rule, cross fertilization takes place accompanied
by copulation after which eggs are laid in a cocoon.

To examine the reproductive system, it is nccessary to remove the alimentary canal.
With the removal of the alimentary canal, a general view of the reproductive organs is
at once apparent.

Method of dissection for reproductive system

The dissection is similar to that which is done for the digestive system as given in
subsection 7.4.1 and Figure 7.1 of this exercise. Once the dissection is complete,
remove the anterior portion of alimentary canal so that a general impression of the
reproductive organs is at one apparent. Now clear the teproductive organs, gently.
You will observe the following steuctures (Fig. 7.5).

Spermatheca

Testis L

Scminal funnel

Seminal vesicle

Ovary

Oviducal funnel
Oviduct
Clitcllum

Vasa deferentia

Accessory gland

Prostate and
spermatic ducl

Prostate gland

Fig. 7.5: Dissected carthworm showing reproductive system, cspcci-ally position of spermatheca.

Observations

Male reproductive organs consist of testis sacs, testes, seminal vesicles, vasa
deferentia, prostatic ducts and prostate glands.

i) Testis sacs lie ventrally beneathi the ocsophagus one behind the other in the 10™.
and 11" segments. Each testis sac is ventro-lateral in position but is bilobed in
front. It encloses a pair to testes in front and a pair of ciliated seminal or
spermaducal funnels behind, lying one on each side of the ventral vessel.

i) * Testes arise as a pair from the inner surface of the anterior wall of each testis
sac. Each testis is a minute white body which lies close to the middle line.
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iy There are two pairs of seminal vesicles which extend laterally in the 11" and

12" ségments.
iv}  Vasadeferentia are observed as slender tubes that run afong the inner surface of
the body wall from the 12" — 18" segment. - '

v)  Prostate glands are a'pair of large, flat irregular shaped, solid white structures
which lie on each side of the gut from the 17" to 20" segment.

In order to observe the female reproductive organs, it may be necessary to remove the
seminal vesicles. '

The female reproductive system consists a pair of ovaries, a pair of oviducts, and
four pairs of spermathecae.

-1)  You can see the ovaries as minute, whitish masses attached to the posterior face
of the septum between 13/14 segment beneath the gut, one on each side of the
ventral nerve cord. .-

i) Oviducts are two short tubes, each with a large oviduct funnel at its inner end.

iit) Spermathecae are in four pairs, that are situated in the 6™ 7% 8" and o™
segments. Each spermatheca is a flask-shaped structure consisting of pear-shaped
ampulla and a narrow duct.

Flag-labelling and drawing

t. Flag-labelling: Write on small rectangular strips of clean white paper with pencil
the names of the important parts of the reproductive system which have been
described and shown in the given drawing. Stick the paperstrips to the long pins
that are meant for flag-labelling. Insert these pins near (not exactly on) the
appropriate parts of the animal in the dissecting tray.

2. Drawing: Make a labelled diagram of the dissection. Also do indicate the
segments and number of segments at which the various organs are located.

7.4.3 Dissection, display, flag-labelling as well as drawing labelled
. diagram of the nervous system

Method of Dissection for nervous system

The nervous system in the earthworm is somewhat difficult to study. Its major
component is the ventral nerve cord, which runs along the length of the worm on the
tnner ventral surface (Fig. 7.7). :

Take a preserved eartlnworm and piace it in the dissecting dish as described before and
shown'in Fig. 7.3 already. Make 2 longitudinal incision in the body in the mid-dorsal
line from 10™ segment right up 1o anterior end. Release the flaps of body wall from
the septa with help of needles and pin down in the dish (Tig. 7.6).

The position of the ventral nerve cord can be seen if you seize the infestine with the
broad forceps, [ift it gently and cut through the attached septa for a short distance with
fine scissors. This cut should be as close to the intestine as possible.

Observation

You can observe the white nerve cord after the removal of the intestine. The nerve
cord is really a double structure bound together by connective tissue. In each segment,
behind the fourth segment, the nerve cord shows a slight swelling that forms the
ganglion. Successive pairs of ganglia are connected from segment to segment by fused
double cords, the commissure. i

The whole of the ventral nerve cord is thus a connected system of ganglia and
commissures. In each segment, three pairs of segmental nerves are given off. These
nerves seem Lo disappear at a short distance from the cord.

Pherctitin Posthu
External Fealures,
Dissections and Temporary
Mounts
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Suprapharyngeal
ganglion

Pharynx

Seminal vesicle '
Hearts Seminal :
recepincle L
Oesophageal “glands”  f ;T:rtr'li?':nnel
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Oviduct Seminy? . ¢ 5
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Ventral nerve cord 4y Segmentai ganglion
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Circum-pharyngesl commissure

Sub-pharyngeal ganglien

Fig. 7.6: Dissection of nervous system (steps n-d).




If you proceed antenorly, you will find in segment number three in front of the -
pharynx in the mid-dorsal line, two small yellowish-white, closely apposed and fused

" bodies. These are the cerebral ganglia or supra-pharyngeal ganglia, From each of
these two ganglia, eight to tén nerves arise from the lateral side and divide into
several branches. :

In the posterlor part of the third segment and anterior part of the fourth segment lies

) ~ the sub-pharyngeal ganglia beneath the pharynx A pair'of circum-pharyngeal -

connectives, one on either side of the pliarynx, join the supra-pharyngeal ganglia to
sub-pharyngeal ganglia forming'a ring. The mid-ventral line of sub-pharyngeal

. ganglia runs posteriorly to join the ventral nerve cord, All that remains to be done now
is to clean up the dissection. Pour away water of the dissecting dish and wash the

" dissection under a very gentle flow of water from the tap.

When all the water is poured away, you may flood the dissection with 70% alcohol
and leave it for a few minutes. The dissection may then be covered with water again.
The effect of the alcohol is to whiten the nervous tissue and harden the other tissues,
makmg their removal easier.”

Using a eye-glass, carefully cut away any remaining tissue of the pharynx, so as to
leave the cerebral ganglia and nerve collar quite clean. Similarly, remains of septa,
blood vessels, etc. can be removed from above the nerve cord to show the segmental
nerves quite clearly

The prostomlal nerves are usual[y clearly visible without further dissection and
" extreme care must be exercised in any attempt to clean them.

Flag-labelling and Drawing

1. " ¥lag-labelling: Write the names of important parts of the nervous system on
small strips of clean paper and stick.them to thepins meant especially. for flag-
labelling. Insert these pins near the parts of the nervous system of the animal in
the waxed tray ' -

2. Drawing: While drawing ensure that the visible structures are indicated by serial
numbers of prominent segments, serving as [and marks within the dissected
outline of the body-wall.

Cerebral gangliz or
Supre, pharyngeal ganglia

Circum pharyngeal connective

Sub-pharynged ganglion -

Nerve cord ganglion
) L}

Fig. 7.7: Dissected earthworm showing nervous system.

Pheretima Postiiuma:
External Feafures,
Dissections and Temporary
."Mounts
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7.5 MOUNTING OF NEPHRIDIA AND SPERMATHECAE
OF PHERETIMA POSTHUMA

The minute organisms, organs or parts of body or sections of animals or tissues, which
are t0 be studied under microscope, require either an extensive or a simple process of
slide preparation, which is known as mounting. In this exercise, you are also expected
to prepare temporary mounts of nephridia (excretory organs) and spermathecae and

study them with the help of permanent slides provided to you. You should also consult :

figures 7.8, 7.9 for your observations and study.

There are two methods of preparation of mounts.

i} Permanent mounting: Most-of the microscopic work involves the examination
of permanent slides, which are mounted permanently in different media. This
process needs complete dehydration and staining of the material. Permanent slides
are prepared under special conditions and in bulk because, to prepare them
individually is both tedious and time consuming. The slides prepared this way are
more durable and can be kept for a long time. You will be provided with
permanent slides of pharyngeal nephridia, septal nephridia and spermatheca which
you will be expected to observe before preparing temporary mounts of these same
structures. This will help you in your observation of the temporary mounts.

il) Temporary mounts: This is a simple technique of mounting, which seems
practical for the classroom. Temporary mounts are prepared in either water or

normal saline or glycerine. These mounts are prepared for quick successive results -

in a short time. The slides piepared by temporary mounting cannot be kept fora .
long period of time. In this process the tissue to be mounted need not be
dehydrated and may not be stained either. :

7.5.1 Preparation of teniporary mounts from ready given material of
pharyngeal nephridium, septal nephridium and spermathecae

In your laboratory exercise you might either be provided with the previously thken out

ready material from an already dissected earthworm or with a whole animal from

which you would be required to take out the material after dissection. In both cases the

material is to be mounted for temporary viewing. Let us first begin with the procedure
in which you are provided with the ready material for mounting.

1.” For preparation ofany mounts, wash the material with water to free it from debris.
2. Transfer it to the aqueous eosin stain in a waich glass.

3. Putadrop of glycerine on a clean slide and with the help of a brush, transfer the
material (only one kind at a time) on to it.

4. Take a clean glass coverslip and lower it down over the material on the slide, with -

the help of a needle at an angle of about 45°; let the covershp sink gradually on
the slide so that the object is nicely enclosed.

5. Clean the extra glycerine, which spreads outside the coverslip with the help of a
clean, wet lens paper or filter paper piece.

Study the slide under the microscope.

7.” Observe the detailed structure of septal nephridia (Fig. 7.8), pharyngeal nephridia
and spermatheca (each type of material mounted on separate slide).

Make a labelled diagram.
Mention special feature, if any.
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Fig. 7.8: Nephridium a) Stracture of nephridium b) A septal nephridiu::n. sh'owing entire course of .
nephridial tubule and ciliated tract.

7.5.2 - Preparation of tgmpor‘ary mounts of nephridia and spermathecae
obtained by dissecting an earthworm

In this procedure you will first have to dissect an earthworm as you did for the
digestive system and then locate the structures that you have to mount. You wili then
have to take out the material from the earthworm and process it in the'same way as in
subsection 7.5.2. Let us first begin with preparing mount of nephridia.

The Nephridial system of Pheretima posthuma— pharyngeal and septal nephridia

The excretory organs of an earthworm occur in all the segments of the worm in the
form of nephridia, except the first two. We can distinguish three sets of nephridia
according to their position in the body of the worm (Fig. 7.9).

(a) The Pharyngeal Nephridia
(b) The Septal Nephridia
(c) The Integumentary Nephridia

Now you will learn the procedure for preparation of tel:nporary mounts of pharyngeal
and septal nephridia of earthworm. '
a) Taking out, temporary mounting and observation of pharyngeal nephiridia
Methed of taking out and m0u1‘1ting of pharyngeal nephridia

Open the body of an earthworm as described earlier. .

Pick up the mass from the 4", 5" and 6" segments. -

Keep it on the side. ‘

|

2

3 .

4. Qbserve under the microscope to confirm the presénce of pharyngeal nephridia.

5. Prepare the temporary mount as described in subsection 7.5.2 of this lab exercise.
6

Study the features under microscope and draw a [abelled diagram.

ST
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Inteﬁtine

Prostomium

Tufts of pharyngeal
nephridia

Sepin
Gilzzard

Clitellum

Septal nephridia .

Fig. 7.9; Nephrldial system of Pheraima.

Observation

Integumentary nephridia

I. The pharyngeal nephridia are confined only to the fourth, fifth and sixth segmenis
in the inner segmental space between the septa.

2. These nephridia occur as paired tufts or bunches in each of the above segments,

lying on either side of the pharynx and aesophagus.
3. Each tuft consists of a very large number of nephiridia, the terminal ductules of

which join together and form slender ducts, which unite with similar other ducts,

ultimately forming three palrs of long thick walled ducts, a pair from each of the

three segments.

4. These ducts run forward on each side of the ventral nerve cord, about 1 to 2 mm -

apart.

5. The pair of ducts from the nephridial bunches of the sixth segment open into the
‘buccal cavity about the middle of the second segment. -
6. ‘The ducts from the nephridia of the fourth and fifth segments open mto the

pharynx.

7. Pharyngeal nephridia are as Iarge as the septal nephndla but lack a caelomic : i

funnel

b} Taking out, Temporary mounting and Observation of Septal nephnd:a

Method of takmg out and mounting of septal nephridia

1. After dissecting the earthworm take out any septum after the 15" segment

-alongwith the septal nephridia and place it in water,
2. Proceed fusther as directed for pharyngeal nephtidia.

-




. Observation

I The.septal nephridia (Fig. 7.8 b)-are auached to ¢

behind the fifteenth segment (80-100 in number).
2. Each septal nephridium consists of: -

1) Aciliated funnel or népﬁrostome, neck, body of nephridium and terminal

duct.

ii)  The ciliated nephrostome funnel is.a2 rounded structure'tf.]rough which the

nephridium opens inte _the coelom.

ti)  Neck is a short narrow ciliated tubule that leads from the funnel into the
body of the nephridium in which it makes several loops and forms

altogether a very long tubule, :

iv}  The body of the nephridium consists of a short strai

spirally twisted loop.

ght lobe and a long

v)  The long spirally twisted loop is differentiated into pljoximaf and distal

limbs.

vi)  The terminal nephridial duct, which,»;aries_in length joins the septal

excretory canal.

3. Of the two parts of the body of the néphridium, the twisted loop is more than
twice the length of the straight lobe and consists of two limbs; a proximal and a
- distal limb which are spirally twisted around each other. Thé number of twists

varies from 9 1o 13,

ach intersegmental septum -

4. . At the base of the riephridiﬁr’n the straight lobe is continued into the distal limb of
* the twisted loop, while the proximal limb receives, the ciliated tubule from the

flinnel and gives off the terminal nephridial duct.

. The terminal ducts of these nephridia open into a pair of septal excretory canals -
running on each septum parallel and internal to the commissural vessel of each side.

¢} Taking out, tempoi-ary mounting and observation ofsperrhathccae

Method of taking out and mounting of spermathecac

L. In Pheretima posthuma there are four pairs of sper
" situated in the sixth, seventh, eight and ninth segm

mathecae or sacs which are

ents,

2. Carefully remove the alimentary canal froni the region of gizzard up to the middie

of the body.

3. Trim away the oblique septa in the anterjor region in order to-expose the

spermathecae.
4. Take the spermatheca and keep it on the slide.
5. Observe under the microscope to confirm the presence of spermatheéca.
6. Prepare the temporary mount as described in subsection 9.5.2 of this exercise.
7. Study under the microscope and draw a wel] labelled diagram,
Observation

Each spermatheca shows a pear-shaped ampulla and a narrow duct which gives offan

elongated diverticnlum.

Unlike other earthworms, in Pheretima the sperms dre stored in the diverticula and not
in the ampullae. The spermathecae open to exterior through the.four pairs of

spermathecal pores,

Sometimes you may experience difficulty in locating the spermathecea, as they are
very variable in size especially towards the end of phase of cocoon production, when

they may contract, due to the expulsion of their contents, to the size of ba

head or less.

rely a pin’s

Pheretima Postl:
External Fe.

" Dissections and Tem-
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7.6 PRECAUTIONS

Never allow your material to get dry at any stage. -

Always use a fine brush but never forceps for holding the mountlng material.

Put only the required amount of giycerine (I-2 drops) on the slide for mounting.
Examine under the microscope with reduced light intensity.

If during mounting, you get an air bubble, it must be removed with a clean needle.
Make it sure that all the required material is clean and dry, i.e. free of any
contamination.

LI SR s

7.7 TERMINAL QUESTIONS

1. Why are earthworms dissected from the dorsal side?

..................................................................................................
..................................................................................................
..................................................................................................
e L L L T e R R R R R

2. Givethe locat:on of the following organs in terms of number of body segments.

1) GIzzard ;.o fee e
ii) St_omach ......... Ceririineinens venernea .......

iii) Pre typhlosolar region

iv) Testis ........... e getereenaneaeseasessessieneretteteraeeennattartairtn ety yas
v) Ovaries .io.cconeinnnns PP SO TU O,
vi) Pharyngeal nephridia ................. TP rerrererneereaan s

3. List the parts of the septal nephridia.

..................................................................................................




EXERCISE8 MOLLUSCA-I: OBSERVATION _
B AND CLASSIFICATION OF
SPECIMENS |

Structure

" 8:1 Introduction '
Objectives ’
‘8.2 Material Requited
" 8.3 General Characters and Qutline Classification
8.4  Observation of Specimens
Chiton
Dentalium -
Pila
Qetopiss
Nautilus
8.5 Larval Stages of Mollusca
Glachidium Larva
Veliger Larva
8.6  Terminal Questions

8.1 INTRODUCTION.

Mollusca is one of the largest pliylwn after Arthropoda. It has mere than 80,000
living species. [n Latin “Mollis” means soft. The bodies of molfuscs are soft bat
covered by hard, protective sliells. This increased the chances of their preservetion,

“which resulted in a rich fossil record; there are more-than 35,000 known fossil species
of pliylum Mollusca. The study of Mollusca is termed as malhcology and that of their
shells conchology. ' '

Molluscs are widely distributed. The phylum includes slugs, snails, chitons, oysters, .
clams, squids and octopuses and they greatly vary in form, structure, habits and -
habitats. They are highly adaptive and are found in all possible habitats, aquatic and
terrestrial , except aerial. They generaily inhabit shallow waters, but some are also
found deep inside the sea (12,000 meters).In this exercise you will study some
preserved representative molluscs and learn to classify them. Before you begin your
study it would be helpful to read Unit 6 of Block 2, LSE-09 again.

Objcctives _
After perforining this exercise you should be able to:

* identify the specimens of Chiton, Pila, Dentalium, Octopus and Nautilus and also
two larval forms namely glochidium and veliger belonging to phylum Mollusca
and give their scientific and common names.

draw labelled diagrams of the identified genera. - ‘
identify, describe and draw the larval stages glochidium and veliger.

classify each of the identified mollusc up to the leve! of class

list characters justifying their classification and mention special features, if any.
mention the habit and geographical location of each of the identified genera.
mention economic importance, if any, of each of the identified genera,

8.2 MATERIAL REQUIRED

1. Preserved specithens of Chiton, Pila, Dentalium, Octopus and Nautilus.
2. Prepared slides of glochidium and veliger larvae. )
3. Note book and pencil, eraser, eic.

5
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8.3 GENERAL CHARAGIERS’AND OUTLINE

CLASSIFICATION

.is useful to know about alt other classes too. Table 8.1 gives a comparative account of

General Characters '

. Molluscs are generally aquatic:anwir.nﬁllé,-- feund m‘bsEly UNZ. el au.a€ are N
-freshwater forms and a few are terrestrial. _‘,,{‘? L :

2. Triploblastic, coelomate, body not metamerically segmented (these terims have
already been-well explained to you in Unit 5 Bleck 2, LSE-09).

‘3. Body is fundamentally bi]aterallf‘éj@lﬁétrical; members of class Gaétropoda

. undergo torsion and hence becorié‘asymmetrical (see Fige'8.1). - T
4, These animals have soft body, which can be divided into three parts : i) Head - -
foot. i} Visceral mass and iii) Mantle. .
5. The mantle or pallium is a membrane (not very thin) that covers the soft body. o
6. The space between mantle and body is called-mantle cavity, into which lie the
gills and openings of the digéstive,'excfeto?y, and reproductive systems.
7. The outer side ofthe mantle secretes a hard calcareous shell forming a protective
covering all around the body. .
8. The shells may be bivalved (two pieces) or univalve (single piece) spiral - .ane
like, internal or reduced or even absent in some. _ .
9. The alimentary canal is simple, coiled and complete. In some buccal caviin  =a
cutting organ radula bearing rows of teeth. e
10. Respiration is generally by gills or body.wall and in some, also by pulinona. - c.
1'L.- The circulatory system is open except in cephalopods where it is closed and tl.e
blood'is confined to vessels. Respiratory pigments ‘are ¢arried in solution in the
blood rather than confined to blood cells.
12. Excretion is by kidneys that open in the pericardial cavity.

13. Nervous system consists of paired cerebral, pleural, pedal and visceral ganglia,

joined by commissures and connectives.
14. Sense organs are simple eyes, tentacles and osphradia.
15. The sexes are separate; fertilisation may be internal or external. Asexual
reproduiction nof found. ' .
16. During the embryonic development cleavage is spiral, determinate and unequal:
17..The development may be direct or indirect through larval stages like trochophare,
glochidium, veliger, etc. )

Reprodetibve organ

Maaile

Shell

Digestive gland
Esophrguwy
Treolacle

Eye

|

. - Raduls Brals Stomath

Fip.8.1: Generalised mollusc. Though this is a hypothetical plan none the less, it Is useful in
_ visualing a general body plan. .

Classification - .

Phylum Mollusca has been divided into seven classes, the distinction is based largely on

what kind of foot and shell the animal has. In this exercise you will study examples

" from orily four classes namely, Polyplacophora (Chiton), Scaphopda (Dentalium), - .

Gastropoda (Pila) and Cephalopoda (Nautitus and Octopus) out of the total seven. But it " -

the seven classes. -
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8.4 -OBSERVATION OF SPECIMENS

You will be given preserved specimen of molluscs. Observe them carefully and note
their distinctive features and classify them accordingly.

8.4.1 Cliton _ -

Spe,ﬁial Characte!‘s

)
ii)
iif)

iv)

V)

vi)

vii)

They are commonly known as “coat-of-nail shells”,

They have flat, sole-like foot, they remain attached to surface and move very slowly.
They are about 2-8 cm long and 3 to 5 cm wide and have a duli turquoise or blue
coloured appearance. _

The shell covers dorsal side and is made up of eight transverse movable,
overlapping plates. The mantle forms a girdle around the plates (Fig.8.2 a).

Head, flattened with a slit-like mouth, on both sides of the body are gills (Fig.8.2 b).
Genital, excretory openings and anus are on ventral side towards the posterior end
(Fig.8.2 b). B : :

The alimentary canal is simple. The radula bears many rows of teeth, and each

row has about 17 tecth. o

viii) Open circulatory system with a respiratory pigment called haemocyanin.

ix)

X)

Habit and Habitat

Specialised scnsory organs absent. They have light and touch sensitive points
called aesthetes.

Sexes are separale, no sexual dimorphism.’

1

Mauth

S iMales

|

Fig.8.2: Chiton. (a) Dorsal views (b) Ventral view.

Marine. Mostly littoral or sub-littoral, occuriing in shailow tidal areas, In India they
are most cotnmonly seen on the sea side rocks in Bombay and Rameshwaram.
They are nocturnal and herbivorous and feed on diatoms and seaweeds.

Geographical Distribution

Chitons are found in all seas except polar scas.

Economtic Importance

Chitons are eaten by Red Indians in USA tﬁerefore, sometimes also called as “Sea

beef”.




Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
- that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life -
cycle; heterotrophic nutrition.
Phylum Mollusca triploblastic, coelomate body divided into
. lhead-foot, visceral mass, and the mantle
which secretes the shell; radula present in most.
Class Polyplacophora elongated dorsoventrally flattened
: body with reduced head; bilaterally
symmefrical; radula present; shell of
eight dorsal plates; foot broad and
: flat; gilis multiple.
Genus Chaetoplura/Chiton
Common name Chiton

8.4.2 Derntalium
Special Characters

i) Commonly known as “Elephant tooth” or “The tooth” or “Tusk shell” because It
looks like a miniature elephant tusk.

i) Demalium is about 25 cm long and 2-5 cm in diameter.

iii} The body is completely enveloped in a tubular mantle and shell.

iv) From the broader end of shell {which remains in the deeper side of burrow)
projects out foot, mouth and small tentacles called captacula (Fig.8.3).

v) Captacula are sensory, prehensile and tactile, their tips are sticky so they also
help in food collection. _

vi) Gills are absent; exchange of gases takes place through the thin, vascular mantie.

vii} Sexes are separate. Development includes veliger larva .

 Fig. 8.3: Denmhum a) Inits natural habitat. b) Preserved specimen. -

Habit and Habitat

- Dentalium is burrowing and marine and it lives in single tubular shell open at both
ends. Feeds on protozoa and detritus from the substrate.

Geographical Distribution

Widely distributed except for the cold polar waters. The common species found in
Indian seas is Denrahum octogonun. '

Mellusca-I: Observation
and Classification of
Specimens

9




Animal Diversity Lab. Economic Importance
' Red lndians of USA use the empty shélls to make ornaments.

L

Class:ﬁcatmn and its Justlf‘ cahon

ngdom Animalia Animals, multi-cellular organisms with cells
~ that lack a cell wall, many capable of movement -
or movement of some of their body parts or
capable of movement at some time of their life
_ - _ cycle; heterotrophic nutrition.
Phylum Mollusca . triploblastic coelomate unsegmented body
' “.: *" divided in to head-foot,visceral mass,and the
mantle which secretes the shell; radula
. ' present in most. .
-Class ~° Scaphopoda , body enclosed in a one piece shell open at
' both ends; conical foot; mouth with radula
and tentacles; head absent; mantle for respiration
Genus: Dentalium :
Species octogonum - .
Common Name Elephant tusk shell ' . ST

8 4, 3 Pilg
Special Characters’

. ' i} The body undergoes torsion and is protected by a spira] unwa[ved shell (Fig.8.4).
i) The Iargest part of shell is called body whorl. The shell is coiled clockwwe
around an imaginary column and is thus called dextral.
iti) The soft visceral hump remains projected inside the shell, whereas head, foot are
exposed. At the time of danger these two are also withdrawn in the safe environs
of shell.
iv} The head bears tentacles, eyes and mouth, bordered with Ieft and right nuchal
lobes (siphons to draw and drive.water).
'v)  Alimentary canal very well developed with radula.
vi) A large well-developed digestive gland present. ‘Respiration by one pair of gills
for aquatic condition and by pulmonary sac when on land.:
vii) Excretion by kidneys, circulatory system open, nervous system well devel0ped
and forms the figure of 8 due to torsion. '
viii) Sense organs are osphradium, eyes, statocyst and tentacles.
ix) Males and females_ﬂseparate breed in ramy season. Development through ve[iger
larva.

F| g.8.4: P:la giobosa

Habit and Habitat

Pila undergone extensive adaptive radiation and has invaded two habitats water and
Iand Food consists chiefly of succulent aquatic vegetation.




j aphical Distribution L : ) oo o - ) Moltusca-1: Observation
Geographical Distributio : : and Classification of

Very widely distributed in fresh water and moist land around the oriental (in India, . Specimens
Myanmar, Sri Lanka,Vietnam,Phillipines) and Ethopian (in Africa, Arabia and - -
Madagascar) regions. : ,

Economic Importance.

Used as food, shell used for decoration. It is a favorite item for dissection in biology
laboratories ' - '

Classification and its Justification

Kingdom Animalia Animals, multi-cellulir organisms with cells
: k that lack a'cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.
Phylum . .  Mollusea ~ triploblastic coelomate unsegmented body
divided in t6 head-foot, visceral mass, and
the mantle which secretes the shell; radula -
, present in most. -
Class Gastropoda body asymmetrical; usually in univalve
coiled Shell; head well developed with ~ .
L- radula; foot large and flat; shows torsion
Subclass Prosobranchia” gills present; operculum present; mostly
_ marine only a few freshwater species
" Genus, Pila
Species globosa
Common Name apple snail

8.4.4 Octopus

Special Characters

1)  The body (Fig.8.5) contains visceral mass butto a lay person it looks like a head,
- thougit the head is present but it is small. : ’

ii} The muscular foot modifies and gives rise to 8 long arms (Fig. 8.5). _
iii} Each arm has double rows of suckers. - ' ¢

iv} Arms are used for locomotion, food capturing and ingestion also in offense and
defense.

v} Inmales tip of 3 right arm is broad spoon like called hectocotyl, it is used to
transfer spermatophores into the mantle cavity of female.

vi) The typical molluscan shell is absent; it is actually reduced and found embedded
into the body wall, therefore, not visible.

vii} Octopus has a very well developed “ink gland”, it releases a dark coloured fluid
from it at the time of danger blinding the predator and making a fast escape from
that area.

 viii) This animat makes its movements using undulating arms but in emergency
situations, it squirts out a lot of water through the funnel (Fig. 8.5 a) with a force
and dashes away in the opposite dircction (based on the law of equal and

_ Opposite reaction) through “jet propulsion”,

ix)‘ The food is captured by arms, the mouth has powerful beak-like jaws to ingest it : '
. into smali pieces and then further grinding is done by radula. “ ' -
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Habit and Habitat and Distribution

Fig.B.5: Oc!ol;us. a) In its natural habitak b} Preserved specimbn:

Octopuses are marine, bottom dwelling, nocturnal animals. Their food is crab,

bivalves, snails, fish, etc. Experiments in labs have identified them as intelligent
learners. :

Geographical Distribution

Ociopuses are very widely distributed; found in Europe, India, and Atlantic and
Pacific coasts — Alaska to lower California and Cape Cod.

Economic Importance

. In many countries its meat is considered a delicacy. -

Classification and its Justification -

Kingdom Animalia Anirnals, multi-ceilular brganisms with cells
. - ' that lack a cell wali, many capable of movement
. or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.
Phylum Mollusca triploblastic coelomate unsegmented body
: divided in to head-foot,visceral mass, and the
mantie which secretes the shell; radula
present in most. '
Class Cephalopoda shell often reduced or absent; head well
. developed with radula;head with arms or
tentacles; foot modified in the form of a.
funnel; nervous system of well developed
} ganglia, centralised to form a brain; sexes
8 ' separate; development direct.




Octopus. - : o ) . Mollusca-I: Observation

g:él:ises p:uc}:afm . ' . and Classification of

' s Speclmens
Common Name Devil- fish 3

845 Nautilus
Special Characters

i) Nautilus is the only living cephalopod which has a well developed beautiful . . i
slightly spiral shell (Fig. 8.6 c). . The shell is divided internally by simple -
- pdrtitions (Fig.8.6'b). . . ' co
i} The large part of body remains enclosed inside the shell in the body chamber, the .
' rest empty chambers are filled with air to give buoyancy to animal. - ;
iii) 60-90 prehensile tentacles without suckers surround the mouth and projectout of - !
the shell (Fig.8.6 a). Two thick tentacles form protective hood. = - ) '
iv) Mouth has strong beak and radula. . ' B
v} Ink gland is absent. '

vi) Itcan swim by“jetpmpulsion”IikeoctopE_s. :. U

s
I

|
1
:
]
i
|
1
t

Fig. 8.6: a) Nauthlus showing tentacles. b) Internat éha:‘ﬁhérs in the shell, ¢) Shell of Nautllus.” ™
Habit and Habitat

Marine, prefers deep tropical waters, gregarious, nocturnal, crawls at the bottom; ‘
feeds on crabs and shellfish. '

Geographical Distribution -

Nautilus is found in tropical waters of Indian and Pacific Oceans,

Economic Importance

I. The animal is eaten in many European, Far Eastern countries.
2. The sheils are used in making ornaments and also as decorative pieces.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
' that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.
Phylum Mollusca triploblastic coelomate unsegmented body
' divided into head-foot,visceral mass, and the
' mantle which secretes the shell; radula present in most.
- Class Cephalopoda shell often reduced or absent; head well
: ‘ developed with radula; head with arms or
tentacles; foot modified in the form of a
funnel; nervous system of well developed
ganglia, centralized to form a brain. .
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co Species © ~  pompillus
Common Name “Pearly Nautilus”.

8.5 LARVAL STAGES OF MOLLUSCA

" You would recatl from Unit 6 of Block2, LSE 09, that many aquatic molluscs pass
through free swimming larval stages like the trochophore and veliger. Fresh water
bivalves, however, have another larval stage, the glochidium which develops
internally and is discharged with the excurrent flow. We will study the glochidium
and the veliger in this exercise. -

8.5.1 Glochidium Larva
quehidium' is the larva of freshwater bivalves,for example, Unio.

i) _Glochidium means “Point of an arrow”.

. i) A glochidium measures 0.2 mm in length and is 0.5 mm wide.

iii) In Unio, fertjlisation is internal. The male releases the sperms near the female.
With the water current sperms enter the female’s body (due to chemo attraction)
through inhalant siphon. From there they reach the infrabranchial chamber, then
they swim up to gills, where ova are alréady present in water tubes and
fertilisation takes place.

iv) The early development takes place inside the glll (m such females gills are called
brood pouch or marsupiums), when the glochidium larvae are ready they move to
the suprabranchial chamber, and then out of their mother’s body through the
exhalant siphon. .

v) Glochidium has a bwalve sheII mantle, sensory brlstles hooks, teeth and a
byssus thread (Fig.8.7),

vi) They keep lying in this position until a fish passes by; gettmg in contact with fish
they snap close their shells and get a firm gr:p on the gills of the fish with ti.
help of hooks and teéth.

vii) The byssus bores through the tough skin of the fish, this makes the attachmen.
stronger and allows the developing mouth to ingest food through that hole.

viii) The gloohidium gets good quality protein from fish and grows faster.

lx) After a few days, the byssus disappears, so do hooks and teeth. Mouth and gills
develop. The larva leaves the fish and settles to the bottom and starts feeding on
aquatic micro food particles and grows into a young Unrio.

Fip. 8.7: A glochidium Larva of Unlo.

8.5.2 Veliger Larva

After thé eggs are laid, the gastrula first changes to trochophre- (not in Pila) and

then to free-swimming veliger larva(not in pila).Place the permanent mount of
the larva under the low power of the microscope and observe the following
features:

i) Veligeris the larval stage in the development of most aquatic molluscs,
especially in gastropods and bivalves.
ii) The larva looks like a face with turban on the head (fig.8.8).

g4




iii)
iv)

vi)

Almost in the center is the mouth. The narrow end has anus followed by mantle ﬁ':ol.:ds.

Just above the mouth there are 3 ciliated rings called velum, followed by
cephalic tuft. _ . : _
These cilia help in locomotion, food collection and also as sensory structures.
After feeding on small creatures, as it grows it sinks 10 the bottom to change into
a young mollusc. . : g

Fig. 8. 8: Vellger larva.

8.6 TERMINAL QUESTIONS

1. What are the three regions of the body of a mollusc?

.......................................................................................................

...................................................................................................

. Mollusca-1: Observation

and Classilication of
Specimens
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3. What is the function of osphradia?




EXERCISE 9 . MOLLUSCA II — PILA: EXTERNAL
FEATURES, DISSECTION AND
PREPARATION OF TEMPORARY
MOUNT OF RADULA

" Structure

9.1 Introduction
Objectives -

9.2  Material Required

9.3  External Features of Pila (Entire)
Shell '
Opcreulum

94 External Features of'Pn’a (Soft parts)
Procedure
External Features

9.5 Internal Anatomy of Pila
Procedure
General Features |

9.6 Nervous System of Pila

' Procedure and Exposilion

9.7 Taking out the Radula and Preparing its Temporary Mount
Taking out Radula ’
Mounting of Radula (Temporary mount)

9.8 Terminal Questions

9.1 INTRODUCTION

Pila is a Mollusc belonging to the class Gastropoda. Pila is found in India, Myanmar,
Sri Lanka, Thailand, Malaysia, Indonesia, Vietnam, Philippines and Africa. It is
commonly called as apple snail. There are many species found in Indian subcontinent
and the one, which is commonly used for studies, is P. globosa. It is found in fresh
water ponds, pools, lakes and sometimes in rivers. Prla is an amphibious animal and
seeks a habitat with plenty of aquatic vegetation, You should recall your knowledge
about mollusca which you lrave studied in Units 6 and 7 of LSE-09.

Objectives
After doing this exercise, you should be able to:

point out, describe and draw the external features of shell of Pila,

break open the shell of Pila in order to observe the external features of the body,
to identify the parts and display them, and draw their diagram,

describe the location of various organs in the mantle cavity,

dissect, expose, display, flag label as well as draw the nervous system of Pila,
locate the buccal mass, take out and prepare a temporary mount of radula, and
draw a labelled diagram of radula. _ '

9.2 MATERIAL REQUIRED

Dissecting tray

Dissecting instruments

Pila (preserved speciméns)
" Table tamp

"Waich giass

Drropper

Glass slides

Coverslips

00 1 Th L B B
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K2

0.

L.
12,
13,
14,
15.

Dissecting microscope .
Glycerin :

Water

Blotting paper

Common pins

Black paper

_White paper

9.3 EXTERNAL FEATURES OF PILA (EN TIRE)

You will get a preserved Pila. You wash it thoroughly to remove the formalin and
then put it in the dissecting tray. ‘

As you have alfeady read, Pila globosa is a Mollusc belonging to class Gastropoda.,
The animal has a tough outer shell and the soft parts of body are protected inside this
shell. Let us now identify the following features of Pila.

9.3.1 Shell

The shell of Pila is moderately thick, has globose shape and is unilocular i.e. it has
one single continuous cavity but coiled around a central axis in a right handed
(dextral) spiral. The structure of the shell is as follows: '

R
2.

varix

Body whort —pait
e y

Umbilicus

Columetiar lip—

The top of the shell is called apex which is the point of origin of shell.

The coils of shell are cailed whorls and the apex has the smallest and oldest whorl,
the protoconch. Below the apex is a spire of successively larger whorls, 6% in
number, called the teloconch. The last whor! is the largest and is cailed the body
whorl. The whorl just before the body whorl is called the penullimate whorl.
The whorls are separated externally from each other by lines, which are called the
sutures. The whorls are connected to each other internally.

The central axis around which the whatls coil is called the columella. This is a
hollow structure and its opening to the exterior is called the umbilicus.

The body whorl has a very large opening, the mouth or aperture, The outer margin,
of this opening is called the outer lip and the inner margin lying next to columella
is called the columellar lip.

The shell is covered by lines of growth, which may appear ridge like and are
called varices (singular; varix). The colour of shell varies from yellowish to
brown to black. The shell shows a conical form with the smallest whorl on top and
largest at the bottom (Fig. 9.1 a & b).

Penultimate

Colymella

touth
or apet{ure

Oulerthp

()

Fig.9.1: Shell of Piln, (z) ventral view; (b) dorsal citf view,




9.3.2 - Operculum

The mouth of Pila is closed by a calcareous {id, the operculum, which fits strongly
over the mouth. The outer surface of operculum is marked by a number of growth
rings and a nucleus. The inner surface of operculum has an elliptical boss where
muscles are attached and it is surrounded by a groove. The opereulum is secreted by .
the glandular cells of the foot (Fig.9.2a&b). '

~

Lines of
- grovdiv
Shallow
grove |
Boss of
nueloy: Oparculum
@) o - (b

Fig. 9.2: Operculun, (a) outer view; {b) inner view.

9.4 EXTERNAL FEATURES OF PILA (SOET PARTS)

To study the external features (soft parts) that is the external anatomy you have to
remove the shell by following procedure so as to expose the body. _ '

- 94.1 : Procedure

"Now you will be ablc to see the external body parts of Pilg as shown in Fig.93a&b

1. Hold the intact animal in your left hand with its aperture/mouth facing your palm.

2. Break the top of the body whorl by repeatedly striking it with the back of the
scalpel handle or some sucli object.

3. Using your fingers break away shell in small portions so that the underlying
membrane like mantle is seen. .

9.4.2 External Features

I. The anteriormost part of the body is over the foot and is called the head. There
are two pairs of tentacles arising from the head. The tentacles are capable of
being extended. Ventrally and between the tentacles lies a slit-like mouth.

2. At the base of outer pair of tentacles lies a pair of small bead-like eyes sitvated on
eye statks or ommatophores.

3. The foot of Pila is'a large, fleshy and muscular organ, which forms the ventral
part of the body. It is triangular in shape and its pointed end is directed
backwards. The ventral surface of the foot is called the sole. [t is this sole which
makes contact with the ground or substratum while the animai is moving.

4. The operculum is connccted to the dorsal part of the foot and is posterior in
position. When the foot is withdrawn the operculum covers the aperture like a
tight fitting [id. The foot is the only locomotry organ of Pila. By the action of
muscles of foot, Pila is able to creep over the ground. There is 2 mucous gland -
inside the foot, which leaves a trail of mucus during locomotion.

5. The rest of the body is in the shape of a mass called the visceral mass. It is a

coiled structure, which extends into (he penultimate whorl. In contains all the
main organs of the body. )

Mollusca-1I — Pifa: -
Externa! Features,
Dissection and
Preparation of
Temporary Mount of
. Radula
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Fig. 9.3: External features of Pifa as seen without the shell, () frontal view; (b) ventral view.

9.5 INTERNAL ANATOMY OF PILA

_To study the internal parts of the pila follow the procedure given below.

9.5.1 Procedure

Give a longitudinal incision starling from the edge of the mantle to the posterior limit
of the mantle cavity along the left edge to expose the manile cavity. Pin down the
mantle flap in the tray. You can look into the figure 9.4 for the organs of mantle cavity
of the female Pila. [Male and female Pila are not sharply distinguishable externally in
the intact animal. Female’s shell is usually larger, the male has a well developed
copulatory organ, penis, lodged in a penis sheath jointed to the mantle in the right
hand side of the mantle cavity]. _

9.5.2 General Features

1. Mantle is the covering of the visceral mass. The edge of the mantle contains
gland cells, which are responsible for secreting the shell. The mantle forms two
contractile structures at the side of head, the left and right nuchal lobes or .
pseudepipodia (singular; pseudepipodium), that work as respiratory siphons.

2. Anteriorly, the covering of mantle over the body forms a cavity called the mantle
or pallial cavity. The organs present within this cavity are known together as
pallial complex. : - ’

3: Aridge is seen extending from right nuchal lobe to the posterior end of mantle
cavity dividing the cavity into two chambers the branchial and pulmonary




chamber. These chambers play an important part during respiration. The
“respiratory organ in Pila is the gill or ctenidium, which is attached to the right

side of branchial chamber. : _ '

The anus is situated near the right nuchal lobe. The aperture of genital duct is

also situated close to the anus. The imale has a penis in front of the genital

opening. , . : )
Other structures that you can see in the cavity are a large pulmonary sac or lung
attached to the roof of the pulmonary chamber. A comb-like osphradium, which -
is a sensory organ is situated near the left nuchal lobe.

_\isceralmass
asine

-Rulmonary sac
Clezugnm ur -
Pulmanarty chamber
Ooening o
pulmananrsac

Epdmzp=—u

Vadlpgre— L&

= Mantle

Rabugh:
Brdemghizt " .
charmbziner : -Gsphradivo,
) AnBaLS . oo
R.dtoissmspsogaium—L Lef pseudep.podium
Habi=st : Eye
N s e S‘ ) .
e T econdiwnigela
LYo —ae L L - N e
- " ) : rustientacle
Fig. 9.4: Pifa: organs of pallial complex {manlle cavity) in female animal. N

9.6 NERVOUS SYSTEM OF PILA

Nervaus system of Pila is dissected by the procédure given below. Study the diagram
carefully so as to recognize the parts easily.

9.6.1 Procedure and Exposition .

To expose the nervous system of Pila, carefully cut and remove the skin over the
rounded head. A flat pale yellow or white cerebral commissure will be visible to
you which joins the left and right cerebral ganglia (singular; ganglion).
Incidentally the nerve connecting two similar ganglia is called a commissure
whereas one connecting two dissimilar ganglia is called a connective.

Slowly and gently expose all the nerves and ganglia as shown in the diagram 9.5.
You should be very careful as the nerves are very delicate and will break very
easily. ' :

While clearing the nerves always remove the other tissue in very small pieces.
Keep your work wet by frequently dipping it in watcr.

After completely exposing-the nervous system you should then try to.insert small
picces of black paper under the nerves so that they are visible instantly.

Flag-label various parts of nervous system. You should insert the flag pins
obliquely in the dissecting tray.

Mollusca-11 — Pila:
External Features,
Dissection nnd
Preparation of
Temporary Mount of
Radula .
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Fig. 9.5: Pila, (a) nervous system in sifu; (b) nervous system,

9.7 TAKING OUT THE RADULA AND PREPARING ITS
TEMPORARY MOUNT ‘

The Radula is the organ of Pila, which is used to cut the food in small pieces. The
radula is a flat ribbon-like structure found inside the buccal cavity of Pila. Radula is
srownish in colour and quite hard. In this exercise follow the procedure given below
w ke out the radula from the Pila. ' S

L
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Fig. 9.6: {a) Radula of Pifa; (b) radula‘r tecth of Pila.

9.7.1 Taking out Radila

Radula is characterized by having transverse rows ofmlnute horny teeth (Fig. 9.6a).
Each row has seven curving teeth (Fig. 9.6 b). The one in the center is large and is
cailed the median rachidian tooth as you can sec in Fig. 9.6 b. This is followed by
one lateral and two marginals on each side. The posterior end of radula lies in a
radular sac which constantly secretes the teeth as they are being worn out on the
anterior end. The cells, which secrete the teeth, are called odontoblasts.

Procedure

1. To take out the radula, remove the skin over the head region and you will see a
rounded structure; the buccal mass. This is highly muscular structure, which
encloses the buccal cavity:

2. Ifyou now cut away the top layers of this buccal mass, you will see the radula in
the buccal cavity. '

3. Pick up the radula with a forceps and then cut it at its pomts of attachment.

4. Place it in a watch glass and cover it with water.

9.7.2 Mounting of Radula (Temporary mounf)

Now, after taking out the radula you have to prepare a temporary mount of it for
further examination. To do this,

1. Cut the radula in a piece of about 5 mm square.
2. Putit over a clean glass side with'its tooth- -bearing side facmg upward.
3. Putafew drops of glycerin over it and gently lower a cover slip on it. You must
take care to put only that much glycerin which should flow neither out of the
coverslip nor should it be less to leave air spaces under it.

4. Now observe the fine details of teeth under a dissecting mtcroscope as shown in
Fig. 9.6 b.

Precautions
For carrying out the dissection a few points must always be kept in mind:

o Before cutting or separating any part, identify all the visible structures without
dissecting them.

Find oui what struciures will be visible after dissection and what may be damaged
if dissection is not done carefully.

¢ Do not cut-anything unless you know what it is and why it should be cut.
©  Unless instructed, do not remove a part completely.
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Animal Diversity Lab. e For making an incision, insert one point of scissors so that it does not go in deeply
- then cut in short lifting strokes hold'.ng the lower blade almost parallel to the {ayer’
that is being cut.
o  Use closed points'of forceps, probe, needle or fingers for separating, loosenmg
and lifting of parts to expose underlying structure.
s Carryoutali operat:ons in a dissecting tray filled with water. Change the water -
frequently. :

9.8 TERMINAL QUESTIONS

1. Explain the following terms in short.
i) ~ Unilocular shell

.............................................................................................
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i) Differentiate between:
(2) Pallial cavity and pallial complex
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(b)‘ Ctenidium and Osphradium

ii)  What is a commissure? Name two commissures you have observed in the
dissection.

Mollusca-1 — Pifa:
External Features,
Dissection nnd
Preparation of

- Temporary Mount of
" Radula
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EXERCISE 10 PLATYHELMINTHES: OBSERVATION
- AND CLASSIFICATION OF |
SPECIMENS AND MICROSCOPIC
STUDY OF THEIR SECTIONS

Structure
10.1 Introduction
QObjectives
10.2  Material Required
‘103 Method ' '
104  Phylum Platyhelmmthes-— Features and Classification from Kmdom upto
Phylum

General Features

Classification Irom Kinpdom upto Phylum Lwcl
10.5 - Dugesia tigrina — Type Specimen of Class Turbellaria

Type Specimen — Dugesia

Transverse Sections of Dugesia through Pharynx and Intestinal Region
10.6  Fasciola hepatica — Type Specimens of Class Trematoda

Type Specimen — Fasciola hepatica

Transverse Scctions of Fasciola fieparica Passing through Testes, Cirrus sac and Utcrus
10.7  Taenia solium ~ Type Specimen of Class Cestoda

Type specimen — Taenia sofium ~ °

Mature and Gravid Segment of Proglottids and T.S. of Mature Proglottid of Taema sm'mm
10.8 Termtnal Questlons :

10.1 INTRO]L‘UCTION

The present Iaboratory exercise is based on Unit 4 (Section 4.6) of LSE-09 course
which deals with Phylumn Platyhelminthes. You will recall from that unit, that .
members of Phylum Platyhelmintlies are also called flatworms since they are
dorsoventrally flattened. Fiatworms may be free living or parasitic. This phylum has
four classes: Monogenea, Turbellaria, Trematoda and Cestoda.

In this [aboratory exercise you will study with the help of permanent slides one
representative each of the three classes Turbellaria, Trematoda and Cestoda namely:
Dugesia, Fasciola and Taenia. You will also study their microscopic details with the
help of cut sections passing through their body regions. For this purpose you will
study the transverse sections (T.8) of Dugesia, passing through the the pharynx and
intestine, T.S. of Fasciola hepatica passing through testes, cirrus sac and uterus and
whole mounts of mature and gravid segments of Taenia solium as well as its
transverse section passing through the uterus and atrium region.

ObjectiEes
After performing this exercise you should be able:

o :dentlfy the specimens of Dugesia tigrina, Fasciola hepatica and Taenia so!rzmr
and give their scientific and common names,

e clarify urio the fewel of order the identified platyhelminths Dugesia, Fasciola
hepatica and Taenia solium, which are the type representatives of classes
Turbelleria, Trematoda and Cestoda respectively and draw their labelled diagrams,

& list the features justifying the classification of.D tigrina, F. hepatica and 7.
solium upto level of order,

= pive vconomic huporiance and sigiificant features of the identified spacics, if any,

o givethe habit, habitat and geographical distribution of the identified flatworms,

o -identify, describe and draw labelled diagrams of transverse sections through
pharynx and intestine of Dugesia,
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¢ identify, describe and draw Iabei[_ed diagrams of transverse sections through testis,
circus sac and uterus of Fasciola hepatica, - ) ‘ ’

. identify, describe and draw [abelled diagrams of whole mounts of mature and

gravid body segments and transverse sections of body segment passing through
atrium aid uterus of Taenia solium. ' :

10.2 MATERJAL REQUIRED

. . Compound microscope ,
2. Permanent slides of Dugesia tigrina, Fasciola hepatica, Taenia solium and
museum specimen of Taenia solium,

3. Permanent slides of T.S. of Dugesia tigring passing through the pharynx and intestin -
4. Permanent slides of T.S. of Fasciola hepatica passing through testis, cirrus and uteru|
5. Permanent slides of mature and gravid proglottids of Taenia solitmn as well as

. 'T.S. passing through uterus and atrium.
6. Laboratory note book.

7. Pen, pencils and eraser.

10.3 Method

Examine permanent slides of Dugesia tigiina, Fasciola hepatica and Taenia solium.
Note the various morphological characters that you can observe and draw their
labelled diagrams. Also with the help of slides of transverse sections passing through
bodies of Diigesia tigrina, Fasciola hepatica and Taenia solium observe and stud y
their finer details and draw their labelled diagrams. The descriptions given in this
exercise as well as the figures provided will also help you in making observations.

10.4 PHYLUM PLATYHELMINTHES — FEATUES AND
.- CLASSIFICATION FROM KINGDOM TO PHYLUM

Let us briefly review the main Phylum characteristics before proceeding with our
exercise. This will hielp’ you-in studying the general aspects of the type specimens.

10.4.1 . Géneral Features

1. Phatyhelminthes are the most primitive of bilaterally symmetrical animals

. (Fig. 10.1), with definite polarity of anterior and posterior ends.

2. Flatworms are the first among invertebrates to be triploblastic with three germ
layers — ectoderm, endoderm and mesoderm. '

3, The flatworms are acoelomate since coelom or hoemocoel is absent and no

body cavity occurs between or within any of the germ layers except for
digestive tube. Spaces between organs is filled with parenchyma, a type.of
connective tissue or mesenchyme. :

4. Body is dorsovertrally flattened and oral and genital apertures are present on
ventral surface. :

5. Epidermis of tegument may be cellular or syncytial (it may be ciliated in'some).
Rhabdites are found in epidermis of most Turbellarians.

6. Muscular system is primarily in the form of a sheatl and of mesodermal origin;
layers of circular, longitudinal and sometimes oblique muscle fibres lie beneath
the epidermis:

7. Major sets of organs present are in the form of excretory, nervous and

reproductive systems. .

Digestive system may be absent. When present it is incompicte {gastro-vascular

type) with a single opening which functions both for food ingestion and waste

elimination. ' i

9. Nervous system is more organized than in cnidarians with a simple brain consisting !
of a pair of twd masses of nervous tissues called ganglia. This accumulation of '
nervous tissue makes flatworms, the first metazoans to exihibit cephalization or

co




distinct head. A pair of ventral nerve cords one from each anterior gangiia exieuu

posteriorly through the length of the body. These ventral nerve cords are connected

_ by means of transverse nerves which form a ladder-like structure.

. 10. '~ Simple sense organs are present; eye spots occur in some examples. -

11. Excretory system consists of two lateral canals with branches bearing flame
cells (protonephridia); excretory system is absent in some primitive forms.

|2. Respiratory, circulatory and skeletal systems afe absent; lymph channels with
free cells are found in some trematodes. : .

13.  Most forms are maonoecious; reproductive system is complex, usually with well

' developed gonads, ducts and accessory organs; fertilization is internal,
development is direct in free-swimming forms and in those which have a single
host in their life cycle; life cycle is usually indirect in internal parasites and is
complicated, often.involving several Nosts. . '

14. Class Turbellaria has mostly free living forms; members belonging to classes -

: Monogenea, Trematoda and Cestoda aré entirely parasitic. '
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Fig. 10.1: Structure of a Platyhelminthes (Pldnaria). (a) Osmoregulatery and Reproductive Systems
shown in part. (b) Ladder-like Nervous system and Digestive Tract in resting position.
(¢) Pharynx extended through Ventral Mouth. . '

. 1042  Classification from kingdom up to Phylum Level
The classification from kingdom to phylum of Platyhelminthes is as follows:
Classification and its Justification

Kingdom ' Animalia Animals, multicellular organisms with cells

' ' that lack a cell wall, many capable of
movement or movement of some of their body
parts or capable of movement at some time of
their life cycle; heterotrophic nutrition. '

Sub-kingdom Eumetazoa Animals with tissues and organs.
Grade | Bilateria - Bilateral animals. )
Division Protostomia Cleavage is determinate and commonly spiral,
. - mouth arising from blastopore.
_Sub group Eutrochozea Lack of a shed cuticle.
Phylum Platyhélminthes  Acoelomate, triploblastic, bilaterally

symmetrical animals with organ grade -
organization; epidermis ciliated at least in part,
flatworims. -

R bt T ETEENES

Observation and
Classification of Specimens
and Microscopic study of
their Sections
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You have thus learnt the main characters of Phyium Platyhelminthes and an outline

105 DUGESIA TIGRINA ~ TYPE SPECIMEN OF CLASS

" classification of their position in the animal kingdom. In the following sections you will

study one type spécimen each of the Classes Turbellaria, Trematoda and Cestoda. For
this purpose, you will identify the specimens upto the level of class and aléo give their
distinguishing features, and draw diagrams. You will also study with the help of the .
permanent slides the histological details in the sections of Dugesia, Fasciola and Taenia ...

General Features of Class Turbellaria - . ‘ '

Members of this class are fresh water, free-living, carnivorous forms. Body is covered
by ciliated epidermis, mouth opening is ventral; Turbellerians are monoceious, and
reproduction is by sexual, asexual and regeneration methods; asexual reproduction by
fission is common — Example: Dugesia {Planaria). -

10.5.1 Type Specimen —~ Dugesia

Study with the help of notes and drawing provided to you the permanent slide of
the whole mount of Dugesia under the microscope. Draw its labelled diagram.

General Features of Dugesia tigrina

i)  Dugesia is one of the commonly known planarians.

ii) * Itis free living. o

i) Bbdy surface is ciliated. Epidermis contains secreting cell and rod-like bodies
(rhabdites) ) '

iv) Itis a dark coloured flat worm ranging from 12 — 15 mm in length (Fig. 10.2).

v)  The body is leaflike with triangular head and posteriorly tapering body.

vi)  Triangular head contains two ear-like prominent auricles and two semicircular
ocelli or eyes. ' -

vii) Digestive system is present and consists of: mid-ventrally located mouth,
protusible proboscis enclosed in proboscis sheath, pharynx {plicate = directed
backwards) which extends through the mouth opening during feeding, branched
iitestine consisting of a single tube anteriorly which forks posteriorly.

viii} Digestion is both-extra and intracellular: :

ix) . Respiratory System is absent and so respiration is by diffusion through body
surface. : '

X} - Nervous system consists of a bilobed, central ganglion nerve cord and
peripheral nerves. -

xi)  Genital pore is situated a little posterior to the mouth.

[Reproduction is by sexual, asexual and regeneration method. During early summer,
reproductive organs appear in breeding season and degenerate thereafter. New - -
planarians multiply asexually through fission.]

Special Feature to Remember

Turbellarians possess great power of regenerating lost parts. Free cells from
mesenchyme called neoblasts migrate to the cut surface, giving rise to a bud like
structure called blastema, which forms to the lost part.

Due to the power of regeneration, the planarians ate a favourite material for
experiments on grafting. '
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Habit and Habitat

Planarians are free living, fresh water triclads. They are gregarious in habit and are
found under logs, debrig, rocks submerged in cool, clear and running water of stream.
Planarians are carnivorous, théir food consists of snails and crustaceans.

Geographical Distribution

Dugesia is world-wide in distribution.

Classification and its Justification “""“1{.& b

Kingdom Animalia

Phylum - Platyhelmin'th;es

Class Turbellaria

Animalia, muiticetlular organisms with cells that lack
a cell wall, many capable of movement or movement "
of some of their body parts or capable $FHibVement at
sometime of their life cycle, heterotrophic nutrition.
Acoelomate, triploblastic, bilaterally symmetrical
animals with organ-grade organization, epidermis

“ciliated at least in part; flatworms.

Mostly free living, carnivorous, fresh water f_orms;
epidermis al least in parl, provided with rhabdoids
(minute rod-like structures); adhesive organs present.

Lol




Animal Diversity Lab, Order Tricladida * Pharynx usually directed backwards (plicate),

) intestine with three branches gonopore single.
Genus - Dugesia (Planaria) -~ ~ —-. -~ - - - 0 e —
Species tigrina '

10.5.2 Transverse Sections of Duges:a passmg through pharynx and
mtestmal region

The transverse section of Dugesia (Flg 10 3) reveals the following hlstologlcal
features.

1. Body wall consists of:

(i)  an outer, single layer of ciliated, syncitial epldermls (epﬂhelmm) resting on
a thin basement membrane and

U peespal . CaeRERC T S
- c’%}//\'/?\-{; ‘ .

Y
i' _ntebibyenine
T dwehicslimium

i+ - Inlriting!ine
a a

Tranmerse siellarion

‘K_\ Praifudingic:

Iharanxg. .
" OpHling toarii

i‘ari"nrhsmn: Lumnerntiotad|bhine .
: [l) wavcenteekl N\ "flﬂl’-'m / / Furmnikradize
‘\I:ltlr.l‘l'bl‘xh!s! Asildlndln,
n(‘ulanl:r ‘\-‘ T " g "-ﬂ L 3'., ()1 Il slarhieay e,

3 ""'P . ] ,‘x

£ godtraityt o7

. L
¢ Fold- oy rfiler mutcles o
Nerveduntry / /o

WA T
A o )

I
c. \, latnienl s Mun
2 =t i Rl R

e K gl
N T e :

N - . Chwie SN - ; o itanndt
OvRleluet Spena duglzcl T Hgtin @hedkal Nervarintrd - raltundte
- - . -

I ? e AN
L3 iresrcapoiled eeegicn

Lopaissyrbisranlstics

PRV
&y ||I"4u|h|:’l‘l'

E[‘ltﬂﬁ“mu =
[HICERTE Py

Pl-:\r\-nﬂr\lfc:wl. vin
'
. ;o lidnarepithdlivim
-‘_i\ﬁnﬂn:hu‘:,.tn\sﬂnlcs

;\f

YAlvrm

uelifrings esireil

/l"wt'u"n Aatee

Inteallabae ’ T e ’ \ y
o NeM=reniid ;
PalAINTATS | Ph ey badsutecies Chfiitla
Ju - N -

s 'Jb-ﬂ-r;lr E\:m Itele Taetan

FKig. 10.3 Transverse, sccl‘.mns (T.S.) ofDugesIa (a) The Ivne of eut for tmnsvcrse section (b} Staincd
_T.8. pnssmg :hrough infestine (c) Drawing of T.S. passing through intestine as .
Y . interpreted from stide (d) Stained secfiori of T.S. passing through pharynx {e) T.S.

. . passing through pharynx as interpreted from shide.
0% .- h




mucous. Epidermis also have cliaracteristic hyaline rods called rhabdites which
are more abundant on the dorsal side. Function of rhadites is unknown, but they

(i) inner muscle layer lying below the basement membrane. - .. Platyheln

Observat

" Classification of Spc
and Microscopic s
their

Epidermis has sensory cells and mucous gland cells in certain areas, which secrete

probably have a protective discharge. They are thus associated with offensive or

defensive function.

Musclc layer of body wall has :hree kinds of muscles (1) an outer layer of circular
muscles, (2) an inner layer of [ongitudinal muscles, and (3) diagonal muscles,

extending between body wall and inner space, Ihat are called dorso-ventral

muscles.

Body cavity is absent. The interior of the body between the muscle layer and
internal organs is filled with a special Lype of tissue called parenchyma or
mesenchyma. Thus these animals are acoelomate (coelom absent).

Cut section from pharyax region shows pharynx in the centre and infestiaal cacca
on its lateral sides as you can seen in Fig. 10.3 2. Also refer to ﬂg 10.3 b.
Cut section througl intestinal region reveats cut section.of gut in the centre and

intestinal caecum on lateral side of the cut. Also visible, are section of testes,

ovary, vas deferens and yolk gland on eacl side of the gut (Fig.10.3 b).
Nerve cord can be seen situated on the ventral side, just above the longitudinal
muscles. -

- 10.6 FASCIOLA HEPATICA - TYPE SPECIMEN OF CLASS

TREMATODA .

Features of class Trcmatnda -

Members of this class are.called ﬂukcs since they appear leaflike in shape; ciliated

epidermis absent, body has non-ciliatcd syncylial {cells with multiple nuclei)

tegument; oral and ventral'siickers present and well developed; adults are .
ectoparasites or endoparasites of invertebrates and vertebrates; life-cycles generatly

complex with 2 or more hosts; example Fasciola lrepatica.

10.6.1 Type Specimen — Fasciola hepatica

Fasciola Iepatica (Fig. 10.4 a, b and ¢) is commonly known as liver fluke or sheep fiver
fluke and is found in the liver of sheep, ox, horse, dog, elephant, man, monkey etec.

Examine a permanent slide of F. fiepatica under the compound microscope and
observe some of the following features. Draw a well lIabelled dingram of F. hzpatica.

General Features of Fasciola hepatica

r

iii)

iv)

Fusciola hepatica has a dorsoventrally, flattened body. It is oval and leaf-
shaped and measures 25-30 mim in length and 4-5 mm in breadth. Body has
pinkish appearance but may also look brown when it has ingested bile of the
host.

Anterior end oflhe body is distinguished into a trianguiar oral cone called, head
lobe and bears a triangufar mouth.

There are two muscular suckers towards head end (i) an oral sucker at the
anterior end, encircling the mouth and (ii} a large, highly muscular ventral
sucler or acetabulum located segments 3-4 behind the oral siicker.

Body wall lacks cellular layer i.e. epidermis. It has thick layered cuticle made of
scteroproteins followed by a basement membrane. Underneath the basement
meinbrane is a sub-cuticular muscular iayer which consists of an outer layer of
circular muscle fibres, middle layer of longitudinal muscle fibres and an inner
tayer of diagonal muscle fibres. Below the muscular fayer is the parenchyma.
Alimentary canal is simple, consisting of mouth, muscular pharynx, short

oesophagus, and branched, diverticulated, bifid inlestine with many caeca. N
103,




Animal Diversily Lab.

104

vi}  Excretory pore lies at extreme posterior end of the body.

vii) Nervous system consists of a pair of cerebral ganglia, that forin a nerve rin
dorsal, lateral and ventral pair of longitudinal nerve cords.

viii) Liver flukes are hermaphredite with well developed reproductive systems.

ix}  Male reproductive system consists of testes, vas deferens (vasa deferentia)
seminal vesicle, cirrus or pents, ejaculatory duct, prostate gland and genita

atrium while. female reproductive system consists of ovary, oviduct, uterus

vitelline gland, Melli’s gland and Laurer’s canal:

x)  Genital pore is medially located between oral and ventral suckers. Eggs pass out

to the exterior by the pore.
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Fig. 10.4: Faciola hepm:ca a) ventral view of adult in low power. b) Ventral view of adult in h
powei. ¢} Stained anderior end,

[Llfecycle is completed in two hosts, the main host being cattle or sheep and the

igh

‘intermediate host being snail of genus Lymnae. Life cycle has the followings stages:
zygote, miracidium larva,-sporocyst larva, redia larva, cercaria larva, metacercaria




_ . _
larva and adult parasnte Liver’ fluke causes a disease known as ‘Iwer rot’ in its main Platyhelminthes:

. ] Observation and
host namely sheep. ] - Classlfication of Specimens

and Microscopic study of
their Sections

Habit and Habitat

Fasciola hepatica is found as an endoparasite in the bile ducts of its main host usually
sheep and cattle. It may however also occur in horses, rabbits, camels, pigs and even
human beings. Human infestation is common in the Orient, where human faeces are
“used to fertilize ponds and fish from such ponds are eaten raw.

Geographical Distribution -

Fasciola hepatica is cosmopohtan in dlstnbutlon throughout sheep rearing areas in
USA and also occurs in India.

Classification and its Justifieation

Kingdom Animalia ' Animal, multiceliular organisms with cells that
lack a cell wall, many capable of movement or
movement of some their body parts or capable
of movement at sometime of their life cycle;

_ . : ' heterotrophic nulrition. :
Plylum Platyhelminthes Acoelomate, triploblastic, bilaterally
' : symmetrical animals with organ-grade
organization, epidermis ciliated at least in part,

flatworms:

Class . Tremetoda Ecto or endoparasites, body wall lacks
epidermis and cilia, well developed suckers
present.

Order Digenea oral and ventral suckers present and gf:m‘:rall_\,r

well developed but without hooks, life cycle -
nwivolves at [east one intermediate host usually
endoparasites of vertebrates '

Genus Fasciola

Species hepatica

Common name  Liver fluke

10.6.2 Transverse sections of Fasciola hepatica passing through testes,
cirrus sac and uterus

Examine under the microscope the slides of transverse sections of testis, cirrus
and uterus of Fasciola liepatica provided to you by your counsellor. Observe the
various details with the help of notes and drawings provided to you. Draw
labelled drawings of the sections showing the various important features.

A, T.S. of Fasciola hepatica passiné through-tesfes (Fig..10.5)

Transverse section is cut through two-thirds of posterior region of body and reveals
the following structures: -

1. Body wall lacks an epidermis and is composed of:

(1)  Thick tegument of non-cellular cuticle whicl forms the outermost covering
of bedy and bears numerous spinules or scales.

(i) Muscle layer — whose musculature is made up of an outer layer of circular
muscle fibres; middie layer of longitudinal muscle fibres and an inner layer
of diagonal muscle fibre layers. I..ongﬂudmal muscle fibers are
prcdomlnantly abundant

2. Coelom is absenl and tiie space beiween body wail and internal organs in fiiled
with parenchyma cells also called mesenchymal cells. Mesenchymal cells are
irregularly shaped and filled with fluid.
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al Diversity Lab. - 3. T.S. of slide show irregularly shaped cut sections and dendrites of testes which
‘contain spermatozoa at various stages of development '
4, Sections of intestinal diverticula with epithelial columnar cells can be seen.
5. In some transverse sections, cut sections of vitelline glands and uterus may also be
observed.

Circula¥ muscles Langitudinal .
muscles Spines

Gut caeca Parenchyma

- ) - Fig. 10.5: Transverse section of F. hepntica passing through teslis region.

- Bo Transverse Section of F. lepatica tﬁrough Cirrus Sac (Fig. 10.6)

Section is cut from cephalic or anterior end of F. hepatica and shows the following
important hiotological features.

1. Body wall lacks epidermis and is composed of:

(i)  Thick tegument of non-cellular cuticle, which forms the outermest covering
of the body and bears numerous spinules or scales.

(i) Muscle layer — whose musculature is made up of an outer layer of circular
muscle fibres; middle longitudinal muscle fibres and an inner layer of
diagonal muscle fibre layers. Longitudinal muscle fibers are predominantly
abundant,

2. Transvefse section shows a large sac-like structure called cirrus sac that encloses
seminal vesicle, prostrate gland, ejaculatory duct and cirrus.

Seminal vesicle appears like a large vesicle and is full of spermatozoa.

4. Body wall of cirrus sac has thick muscle : The lumen of the cirrus represents pre-
cirral canal. _

Cut sections of intestinal cacca can be observed on lateral sides of cirrus sac.
Some portions of ovary and viteltaria may also be seen.

L

o N

Scale Muscle Iayer Parénchyl'n.na Intestine

Cuticle

Seminat vesicle

Prostate gland Cirrus sac

Fig. 10.6: T.5. of F. hiepatica through cirrus sac.

C. Transverse Sectimj:f F. hepaiica passing through uterus

Section is cut through anterior region of F. hepatica and reveals the foilowing
histological features (Fig. 10.7).

i. Body wall lacks an epidermis and is composed of:
i) Thick tegument of non-celiular cuticle which forms the outermost covering of
body and bears numerous spinules or scales.




ii) Muscle layer — whose musculature is made up of an outer layer of circular
muscle fibres; middie layer of longitudinal muscle fibres and an inner layer of
diagonal muscle fibre layers. Longitudinal musc[e f'bers are predominantly
abundant.

- 2. Sections of uterus and ovary are seen near the ¢entral region.

3. Uterus is seen at various places packed with eggs. Fertlllzed eggs contained in the
section of the uterus may also be seen.

4. Sections of vitelline glands and vitelline ducts are also visible on lhc lateral sides.

5. Fewssections of mtestmal caecac can also be seen..

Ovary Circular nuscles , .
Longitudinal muscles
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Fig. 10.7: T.S. of F. fiepatica through uterus.

10.7 TAENIA SOLIUM - TYPE SPECIMEN OF CLASS
CESTODA

Features of class Cestada: Members of this phy[ufn are called tapeworms; their body
16 covered with non-ciliated; syncitial tegument; body shape is tape-like and consists
of anterior scolex bearing hooks and/or suckers and a long tape fike-strobila which-is
divisible into few to many segments called proglottids; young segments occur just
bethind the scolex while mature segments occur towards the posterior end; mouth and
dijgestive tract are totally absent; tapeworms are monoecious; each proglottid contains
one or two sets of complete hermaphroditic reproductive systems; adult stages.are
almost entirely endoparasites of vertebrates; life cycle complex with one or more
intermediate hosts. Example Taeunia solium.

10.7.1 Type Specimen — Taenia Soliuny

Examine the slide of ZTacitia sofiun: carefully under the microscope and the study
the morphological features with the help of the given notes and labelled diagram
given in this exercise. Draw a well labelled diagram of Taenia soliten.

- (zentzral Features

Taenia solim (Fig. 10.8) is commonly known as pork tapeworm. It is an
endoparasite in humans and other animals.

D) Body of Taenia solium is long, dorsoventrally ﬂattened -narrow ribbon like,
more than 2 to 3 meters long.

ii)  Body of T_ sofium consists of an anterior scolex, neck and strobila or body.

fi)  Scolex is 1 mm in diameter with four cup like adhesive suckers and 22-32
curved, chitinous hooks in two circles (Fig. 10.8 a and b). Scolex remains
embedded in the intestinal mucosa of host’s intestifie

iv)  Scolex contains a spongy nerve ring and nephridial network.

v}  Weck behind scolex is thin, sniall, narrow and unsegmented (Fig. 10.8 a and b).
it proliferates into body segmcnts or prog[otttds by transverse fission or asexual
buudlllﬂ

vi). Strobila or body consists of a large number of segments 800°or more in number.

vii) Tlln.j‘"pr()glottids behind the neck is devoid of reproductive organs and are
broader than long. They are called immature proglottids. Mature proglottids are

Pilatyhelminthes:
Observation and
Classilicalion of Specimens
and Microscopic study of
their Sections
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pushed back and develop reproductive organs. Each mature proglottid contains
a set of male and female reproductive organs, a part of excretory and nervous
system and a lateral genital opening. . o o

viii) Tapeworms are hermophrodite, female system consists of bilabed ovary,
ovarian bridge or isthmus, oviduct, ootype, vitellaria, Mehlis gland, seminal
receptacle and vagina which carry the sperms. Male systein consists of follicular
testes, vasa efferentia, vas deferens and cirrus. .

ix) Gravid proglottids are the oldest and are towards the posterior end of the strobila.
These segments are longer than wide and do not have reproductive organs in '
them, instead they contain orily branched uterus packed with fertilized eggs.

[Life-cycle is complicated with man as final host and pig as intermediate host, The
larval stage of T. soliunt is called cyslicercus larva or bladder worms (Refer Lab.
Exercise 11, Fig. 11.6 too). It gets encysted in the intermediate host pig, who gets the
infection by eating human faeces. Man gets the infection by eating measly pork.]

T}ié;ir::;ﬁﬂlim‘;:

Iidibsnstie ., Wosmpposghotiis
’ ’ ek

. coctetturcepel

TRossycrpesstectryicamatl

- . j-‘

Fig.10.8: Taenia solium (a)entire tapewdrm (b) stgiried seolex () scolex showing hooks, suékeJ:rS
“and young proglottids. - : :




Habit and Habitat "~ - o o ' '. Lo . L Platyhetminilies:
) . : D Qbservation and

The adult Taenia soljun: is commonly found in the intestine of humans, while their larval Classification’of Specimens
stages are found mostly in pigs. However, sometimes the latval stages get encysted in tissues ' and Microscopic study of
and organs of humans, other mammals and birds. Cysts occurring in human brain cause ' - theirSections

headaches, conviilsions and paralysis. In such cases, effect of the drug therapy is limited.
Geographical distribution ‘ |

T. solium is cosmopoiitan in distribution. It occurs in regions where pork is eaten~Infection is
common in India, China and Germany: Other important species of Taenia are — T. canimum
(dog tapeworm), T. saginata (beef tapeworm), Diphyllobothrivm latun (broad fish tapeworm)..

C_‘Iéssiﬁ_cation and its Justification -

Kingdom Animalia " Animal, multicellular organisms with cells that
) ' lack a'cell wall many capable of inovement or-
movement of some their body parts or capable
+ of movement at sometime of their life cycle;
_ heterotrophic Wutrition. _ -
Phylum " Platyhelminthes  Acoelomate, triploblastic, bilaterally syminetrical
“ animals with organ grade organization, epidermis
_ ciliated at least in part, flatworms. ~ * .
Class : Cestoda Endoparasitic in the intestine of vertebrates, anterior
end with adhiesive structures-like hooks and suckers,
. body divided into few to many segments.
Sub-class Eucestoda - Body efongated and ribbon like, anterior end
has.an expanded scolex, bearing suckers and
hooks, each proglottid with more than one set
. . of reproductive argans. _
Order - Cyclophyllidae  Endoparasitic in intestine of birds and .
' mammals; scolex with four suckers often with
an apical rostellum armed with hooks; single
_ and compact yolk gland. '
Geiwus  Taenia '
Species soliim

10.7.2 Mature and gravid segments of proglottids and T.S. of mature
proglottid of Taenia solitm -

Examine slides of (A) a matufc'budy scg;’nent (B) a gravid body segmient and (C)
T.S. of a mature proglottid of T. solinn. ' :

A, Mature proglottiﬁ of T. Soliun.

i. Mature proglottid or segment issquarish in shape {Fig., 10.9). :
2. Both the lateral sides of proglottid contaiu lateral longitudinal nerve cords and
lateral excretory carials. ' ' '
3. Mature proglottid has a complete set of male and female repraductive organs and
so T. solium is hermapliradite.: ' : '
4. Male réproductive systems consist of testes, vasa efferentiz, vasa deferentia and cirTus.
Testes appear as numerous spherical bodies, distributed throughout the proglottid.
6. Female reproductive System consists of bifobed ovary connected by iSthmus,

oviduet, ootype, vitellaria and Mehli’s gland, vagina and uterus.

(¥, ]

7. Oviduct divides into two ducts, one leading to vagina, opening into genital atrium
by female genital opening and the other into-uterus.
8. The compact vitelline gland lies behind the ovary.

9. Male and female genital organs open into the genital atrium by means ofa
COMMOR EONOpOre. - ’
[0. Genital atrium is situated on a swollen genital papilla.

Lo¢
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Fip. 10.9: Mature proglottid of Tucntia soliunt. {a) Staincd slide of mount af mature prc‘);glt!r'uid.
(b) Drawing of mafure proglottid as interpreted from slide.

B. Gravid proglottid of Tanenia solium

I. The body segments which are at the posterior most end of T solium are the ripe or
gravid proglottids. -
2. Gravid proglottid (Fig. 10.10) is longer than broad and has a highly branched
. uterus with a minimum of 10-13 branches. Length of uterus is 10-12 mm and
breadth may be 4-6 mm. Utetus is blind at both ends.
3. Uterus is filled with fertilized eggs or oncospheres.
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Fig. 10.10: Gravid proglottid of Taenia solium. (a) As viewed from prepared slide (b) Drawing of
stravid proglottid as interpreted from slide.




4. All other organs atrophy in the gravid proglottid and hence are not found.

Ripe proglottids are detached from the strobila by the process of apolysis.

6. Detached gravid or ripe proglottids pass out from the intestine of the human host
along with faeces.

LA

C. T.S. of Mature Proglottid of 7. soliunt passing through uterus and genital
atrinm, '

T.S. of mature proglottid passing through uterus and gemtal atriurn (Fig. 10.11)
reveals the following histoligical structures:

1. Body wall consists of cuticle, circular muscles, longitudinal muscles and sub
cuticular cells:’ :

(i) Curicle is thin and elastic.

(ii) Circular muscles form two layers: one layer below cuticle and another layer
dividing the parenchyma or packing tissue of the body into a dense outer
cortical region and clear inner, medullary region.

(iii) Longitudinal muscles are well developed.

Body cavity is absent and interior of proglottid is filled with parenchyma.

On both lateral sides can be observed the lateral [ongitudinal nerve cords and

lateral excretory canals.

4. Towards the central areas of the transverse section the uterus can be observed,

containing:developing egg capsules. )

Lateral to the uterus are present sections of the testes on both sides.

6. Just [ateral to the testes towards the outer side are seen the cross-sections of vasa
efferentia. ’

7. Alimentary system is totally absent.

il

A

Parenchyma Vertical or derso-ventral muscles
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) - ] =
= Longitudinal muscles Dorsal o N Circular or transverse .:=:' =
i Subcuticular cells forsa d Cortex Medulla muscles e 3
2 Circular muscles Rerve cor Longitudinal é E
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-.:".! ot | e | iy —t isteroe rn
Common
gonopore
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Accessory

lateral nerve cord
¥asa efferentia . Ventral nerve cord
conlainine sperms Uterus containing
EsP developing egg capsules Opening of gland cell
Fig. 10.11: T.8. of mature progloltid of Tacnin sofiarm passing through uterus and genital atrium.
) h

10.8 TERMINAL QUESTIONS

1. Give the common names of
1) DUgesia... ....ccocoviieiiiii -
1) Fasciold......c.couveveeemeeeciiaiii i iaane
ity Taemia............ccccovvnes e e

2. What are the major set of organs found in platyhelminths?

Platyhelminthes;
QObservation and
Classification of Specimens
and Microscopic study of .
their Sections

Lateral longitudinal

excretory canal
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EXERCISE 11 PLATYHELMINTHES LARVAL _
' STAGES OF FASCIOLA HEPATICA
AND TAENIA SOLI UM |

Structure

11.]1 Tntroduction
(Objectives
11.2 Material Required
11.3 Larval Stages of Fasciola hepatica -
Miractidium Larva
Sporocyst Larva
Redia Larva
Cercaria Larva

11.4 Larval stage of Taeniia — Cysticercus
11.5 Terminal Questions

11.1 INTRODU( I'TON -

You have already studied the representative speciés of classes Turbellaria, Trematoda and
Cestoda of Phylum Platyhelminthes. In this laboratory exercise you will study permanent
slides of larval forms of the liverfluke, Fasciola hepatica and the haman tapeworm
Taenia solium, both of which have compllcated life cycles with unusual larval stages.

|

Objectives

After performing this exefcise you will be able to:

* identify, describe and draw labelled diagrams of thie larval stages — miracidium,
sporocyst, redia, cercaria, metacercaria of Fi ‘asciola hepatica.

o identify, describe and draw labelled diagrams of the larval stage cystlcercus larva
of Taenia solium.

11.2 MATERIAL REQUIRED

I. Compound microscoﬁe.
2. Prepared slides of larval stages of F. hepatica — miracidium, sporocyst, redia and cercaria
3. Prepared slide of Cysticercus larva or bladder worm of Taenia soliunt.

113 LARVAL STAGES OF FASCIOLA HEPATICA

Fasciola hapatica reproduces both sexually and asexually. Cross-fertilization is of ;
common occurrence. Copulation takes place in the bile duct of the main host sheep. '
Sometimes self-fertilization also occurs. :

Examine the prepared slides of th_é larval stages of F. hepatica and note the
features listed under each case.

11.3.1  Miracidium Larva
Miracidivm (Fig. 11.1} is the first stage larva that comes out from the fertilized egg.

i) Miracidium is an oval, microscopic, flattened larva which appears conical in shape.
i}  Body is uniformly covered with epidermal plates. There are 21 plates arranged
in 5 rows. First to fifth row contain-6,6,3,4,2 epidermal plates respectively.
iii)  Anterior end of the larva is projected into a conicai iobe cailed apicai papiila
which acts as a boring organ. - :
iv)  Internal structures of thé miracidium which can be seen include, the triangular
sac called apical gland attached to the apicat papilla, a pair of bag-like

g
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peretration gland located on each side of apical gland (alsocalled céphalic
glands), two eye spots, two flame cells, rudimentary gut and germ cells.

[Miracidium larva comes out from the egg shell of the fertilized egg by eroding the
operculum with the help of proteolytic enzyme. It is the first larval stage in the life cycle
of F. hepatica. It is a free swimming stage in fresh water. Miracidium larva swims freely
in water for 4-30 hours in search of a suitable intermediate host which may belong to the
genus Limnea or Planorbis. If the larva does not come in contact with a suitable host it
dies. Miracidium larva enters the snail and destroys its tissues, It penetrates through the L
pulmonary chamber; during this period it loses its cilia, epidermal plates, brain, eye . '
spots, apical and penetration glands as well as primitive gut.)

IA]'u'cnl papilla e

SIS
Cilia 4

=
E\;:‘:__ Apical gland
s

_ /,Jé IR

S Eye spot
X ye spo Penetration
Ok gland
Brain
Protonephridium
Nucleus or
flame cells
& Epidermal platr_sol'cells B ) (i@’é;
L% 7 (D 0] o Prupagator}' cells
n E@s&:‘i‘ e |
Epithelial cell J‘a : :
pithelial cells ///,3@.5.'

Culicle

Fig. 11.1: Miracidium Tarva of Fasefola hegatica. (a) External structure. (b) Internal su uclure.

1132 Sporocyst Larva - .

Sporocyst (Fig. 11.2) is the second larval stage in the life cycle of F. hepatica. It
develops from the miracidium farva within the pulmonary chamber of its snail host. It
shows extreme degree of parasitism. As a result alimentary canal and locomotry
organs are absent, -

Opening of
protonephridium

Propagatary cells
or
germ eclls

Fig. 11.2: Sporocyst Larva ol Fasciolr epntica.




i)  Sporocyst is an e[ongated sac-like structure, covered with cuticle,
ii)  Body wall of the sporocyst consists of sub eprthcllal cells mesenchyme and
" - muscle layers
-iil) Body sac contains genn cells and flame cells
iv) Ttisa non-feeding stage. :
* v) “Germ cells within the sporocyst give rise to the next larval stage known as redia
larva which deveIOp within it. One sporocyst may give rise to.5-6 redia,

- 11.3.3 RediaLarva_ A

Redta (Fig. 11.3) is the third Tarval stage in the lifé cycle of F. hepatica. Redia
develops from the germ cells of the sporocyst and comes out of'the sporocyst by:
rupturing the sporocyst wall. Redia then migrates to the liver of the snail.

i)  Each redia measures about 1.3-1.6 mm in length.
ii) Body of redia:is elongated; cylindrical and sac-like.
iif} Body-wall is composed of tegument, epithelial layer and delicate mesenchyme
iv)  Anterior end consists of mouth which leads into a mus\;lar pharynx with
- pharyngeal glands and sac like intestine.
v). Just behind the pharynx is a muscular ring-like l;w.’vellmg called collar which
helps the redia in locomotion. *
vi)  Just posterior to the collar is a permanent aperture called birth pore through
- which another generation of redia cafled second generation of redia or the next
larval stage, the tercaria exits to the outside.
vii) Posterior region has two stumpy processes called lappets which help the redia
in anchoring to the tissues of the snail and are also helpful in locomotion.
viii) The space between the body wall and intestine contains a few germ cells.
ix}) Germ cells often give rise to second generation of daughter rediae.
x)  The germ cells of redia as well as germ ceils of daughter recia give rise to the
" next larval stage called cercaria. B
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Ccrcar:a larva (Flg 11.4)i is the fourth larval stage in the life-cycle of F, hepanca Itis
4 free living stage produced by the redia larva (See Box 11.1 and.also Fig. 11.6).

i)  Ithas a flat and oval body about 35 mm in lepgth and along tadpole ]:ke tail.
if)  Cercaria moves by muscular undulations of the tail. -
iii) -Cercaria has two suckers an anterior, oral sucker surrounding the moulh and a
“ventral sucker situated in the middle'of the bedy.
iv) Body space is filled with parerichyma and contains a few cystogenous glands
on each side which form_the cyst of the future larva. ‘,
v)  The alimentary canal consists of mouth, muscular pharynx, oesophagus and -~ |
. bifurcated and inverted Y-shaped intestine.
vi) Italso possesses.an excretory bladder W|th a pair of protonephrldlal cauals
: and a number 6f flame cells.
vii) Cercaria also has two large non-functional penetration glands as well as
rudiments of reproductive organs which have originated from germ ceIls
- viii) Cercaria is a young fluke of sexual generation.
ix) - Cercaria larva first comes out of the redia through its birth pore and then also
© - from the body of its snail host,

Ventral sucker
{acetabulum)

i )

I Cytogenous glands Cystogenous Ell— Acetabulag
[ntestine gland cels D
Germ cells
Rel_nroducl_we rudiments Fiame celis
Excretory bladder Excretory vesit
Excretory duct Excretory duct -
Tail b

! Fig. 11.4: Cercaria larva of Fasciola hepatica. a) Borsal view. b) Lateral view,
- . i

[The free swimming cercaria larva swims for 2-3 days and then attaches to the
aquatic plants where it gets enclosed in a cyst. The encysted larva is called
metacercaria (Fig. 11.5) larva. The metacercaria larva is the infective stage for the

- final host, the sheep which gets the infection when it swallows the metacercaria
larva along with its food. Metacercaria is the 5™ larval stage of. F.hepatica. It is 0.2
mm in size and is called a juvenile fluke. Its further development takes place in the
final host the sheep. Metacercaria can also infect humans (See Box 11.1 and Fig.
11.6 also).]

Fig. 11.5: Metacercaria
larva.
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Box 11.1: Life history of Fasciofa 'l.repatr'ca‘.,-- =

il

Platyhelminthes : Larval
Stages of Fascioln hepatica
and Taenia solium

Yquﬁgﬂukes migrate—a| Adutt fluke in + Cross-ore-
hite ducts of seli-Tertilisation
sheep
Excystménl of
metacercariae . h |
in inlestine [ egps
I PRIMARY HOST -
- Pass into duodenum
"Ingested _by sheep via bile duct, exit
when eating from host in faces
vegetation -
i - " .
I - ’ L J

Development.ol eggs
completed i
deposited in water

Encysts on damp
vegetlation as
melacercaria

] : : ‘ . *Hatching enzyme’

Leaves shail by

pulmonary aperiure, Miracidium larva

deposited in water hatches:
N or on moisture of : -
damp grass in which . Life of 24 h only -
it swims ivi in
1 X ) ) free-living swimmer

Enters snail, Linea fritncatfa
by the putmonary aperture
or boring through skin

SECONDARY HOST Loses cilia on entry

and metamorphoses
into sporecysl—
within this rediae¢ are

formed
T

Polyembryony

Cercariace farmed and
libernted via birth pore
of redia when
temperature is high

Polyembryany

} . Migrate to digestive
Secondary rediac gland ol snail
produced from
germinal cells when
temperature is low

Rediae escape by
rupture of sporocyst

- o o | wali
(Po'lytmbryony -

] ) .
Fig. 11.6: Summary of the stage-by-stape life history of Faseipla hepatica. This should help you to sequence out the larval stages il
placed in a jumbled manner as an exercise ip practical, '

114 LARVAL STAGEOF TAENIA —~ CYSTICERCUS

The pork tapeworm (7. solium) and beef tapeworm (7. saginata) which are

endoparasites of humans who are the final hosts for these worms have an unusual

larval stage in their life cycle which is called bladder worm ok cysticercus (Fig. 11.7).

Cysticercus larva develops in the muscles of pig in case of 7. solium for which the pig ’
is the intermediate host and in cattle in case of T. saginata in which cattle is-the

_intermediate host. The contaminated pork or beef is known as measly pork or beef and

becomes the source of infection in humans.
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i)  Bladder worm consists of a'single layered, large ovoid sac or bladder-like
structure with an invaginated proscolex which measures 6-18 mm in length at

the anterior end.
i) Proscolex contains suckers, hooks and rostellum. _ , -
i)  Bladder is generally filled with clear watery fluid having mostly plasma of the
host.

iv)  Bladder wall consists of an outer cuticle and inner mesenchyme.
[Further development of cysticercus larva takes place only when it is eaten by a
human host, otherwise it lodges in the tissue of the host and gets calcified. After
entering the stomach of the human host the proscolex gets evaginated, suckers
and rostellum come out and anchor to the mucous membrane and the larva
develops further into the adult by proliferation (Fig. 11.7).]

Invaginated
:~Inverted scolex

Bladder wall

Rostellum

Muscle Evaginated ) Sucker

scolex
Inverted scolex

Bladder

Everted scolex

Bladder

Fig. 11.7: Cysticercus of Taenia. (a) Four cysticerci in pork muscle, progressively dissected to show
- ihe bladder wall, inner envelope and invaginated scolex. (b) Cysticercus larva with
invaginated scolex. (¢) Cysticercus with evaginated scolex and (d) Cysticercus.with
evaginated scolex 2nd neck ready to become attached to intestinal wall of host.

11.5 TERMINAL QUESTIONS

I.  List the internal structure of miracidium larva. -




2.

3.

4.

What features of the sporocyst larva indicate its pérasitic nature?

What larval stages do the rediae give rise to?

What kind of existence does the cercaria larva lead and which larval stage does
it give rise to?

Plntyl-lclminthes;: Larval
Stages of Fasciofa fiepatica
and Taenia soffiunt
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L'XERCISE 12 NEMATODA : OBSERVATION AND
R -~ CLASSIFICATION OF SPECIMENS
AND MICROSCOPIC STUDY OF
SECTIONS OF ASCARIS

Structure

12.1  Introduction
Objeclives . - . o

12.2-  Review of Characteristics-of Phylum Nematoda and its position in Animal
Clnssification -

Features of Phylum Nematoda )
Systemalic position of Nematoda in Classificalion

12.3 . Material Required

124 Method- - o - ' .
12.5  Male and Female Ascaris fumbricoides — the type specimen of Phylum
Nematoda

12.6 - Transverse Sections of Body of Ascaris tumbricoides
. T.5. of Femafe Ascaris . -
T.8.’of Male Ascaris

12.7  Terminal Questions

121 INTRODUCTION

The present laboratory exercise is based on Unit-4 (Section 4.7) of Block 2 of the.
‘Theory Course LSE-09 which deals with the features of Phylum Nematoda. You will
recall from that unit that members of Phylum Nematoda (Greek nematos: thread)
popularly calied thread worms are wrongly referred to as worms, since these are not .
‘worms. In this unit you will study with the help of permanent stides the distinguishing
féaturc_s of the type specimen Ascaris lumbricoides of Phylum Nematoda. '

Objectives
After perfbrming‘this exercise you should be able to:

¢ identify the genus of the cmmon human intestinal round ‘worm Ascaris {male
and.female) as an examplé of Pliylum Nematoda and give its scientific name.

o classify Ascaris lumbricoides upto the level of order. :

¢ listcommon features of 4. lumbricoides and also give its special feature
justifying its classiﬁcatioq. : . . o o

* draw labelled diagrams of the malé and female Ascaris,

s identify; describe and draw labelled di‘agréms' of transverse sections (T.S.) of
male and female Ascaris Iumbricoides.

122 REVIEW QF::CHARACTERISTICS OF PHYLUM .
NEMATODA AND ITS POSITION IN ANIMAL
‘CLASSIFICATION

Nematodes may be frgé‘-li'\'ring-or parasites of plants or animals, However, all
nematodes are similar in structure, irrespective of whether they are free-living or
parasites of plants or-ofarimals and they never vary muclvin form, even in their larval
stages. Before studying the type specimen ~ Ascaris of nematode let us first review
the characteristic features and classification of nematodes.

12.2.1  Features of Phylum Nematoda

Phylum characteristics of Nematoda which are the world’s most abundant
multicellular organisms are as follows: '




Animal Diversity Lab. i)  Nematodes occur in all types of habilat — fresh water, marine waters and
terrestrial habitats and may be free living or parasitic on plants or animals.

i) Nematodes are usuaily long, cylindrical animals with tapered rounded ends,
though some parasitic forms become sac-like in shape. -

iii) Nematodes are bilaterally symmetrical, unsegmented or superficially

: segmented, triploblastic, pseudocoelomate animals.

iv) Nematodes are termed peseudocoelomate since their body cavity isa
pseudocoelom which oceurs between gut and body wall and develops
embiyologically from the blastocoel of the blastula embryo. )

v)  Nematode body wall is composed of (i) an outermost, strong, flexible, non-
cellular-cuticle layer, (ii) an inner epidermis and (iii) an innermost layer of
longitudinal muscles.

vi)  The pseudocoel cavity is small and is filled with the intestine and the
reproductive system which consist of ovary and oviducts in females or vas
deferens and testes in males.

vii} Digestive system consists of a straight tubular gut which includes mouth,
muscular pharynx, pharyngeal glands and long intestine, that open posteriorly
to the outside by a subtérminal-anus.

viii) Nematodes have specialized mouth parts, particularly in parasitic forms.

ix) Nervous system is simple, consisting of a circumpharyngeal nerve around the
pharynx that posteriorly gives rise to two nerves which run the length of the
nematode, one on the dorsal (back) and one on the ventral (belly) side. A few

tiny sense organs are located on the hedd of the nematode.

x)  Excretory system is present. In some nematodes, specialized excretory cells are
found; in some examples canals may be present, while still in some others both
excretory cells and canals may be found. :

%)  Flame cells are absent.

Fig. 12.1: Relative size of sexes of Ascaris, a) lemale, b) male,

xii) Respiratory and circulatory systems are absent in nematodes. _

xiii) . Nematodes reproduce sexually. Most species have separate males and females
and so nematodes are called dioecious. Males are usually smaller than the
fernale of the species (Fig. 12.1). . :
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[Fertilization is internal. Parasitic round worms often have complex lile cycles,

= volving two hosts or more.]

- 12.2.2  Systematic Position of Nermatoda in Classification
Classification and its Justification )

Kingdom Animalia Animals, multicellular organisms with cells that lack
acell wall. Many capable of movement or movement
of some of their body parts or capable of movement

: at sonte time in their life cycle; hetrotrophic nutrition.

Sub-kingdom . Eumetazoa  Animals with tissues and organs.

Grade—1 - Bilateria Bilateral animals.

Division A Protostomia  Cleavage is determinate and commonly spiral, mouth
arising from blastopore. '

Sub-proup  Ecdyzoa Moulling animals.

Phylum . Nematoda Bilaterally symmetrical, triploblastic, pscudo-
coelomate, vermiform, non-segmented moulting
animals with body covered with cuticle.

12.3 MATERIAL REQUIRED -

Museum specimens of male and female Ascaris limbricoides .

Permanent slides of transverse sections through body of male and female Ascaris.
. Compound microscope.

Lab record book

‘Pencil.

Pen.
" Eraser,

NS AWk —
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Carefully examine the entire male and female specimens of Ascaris himbricoides.
Note the common features of the two sexcs as well as their differences. Draw labelled
diagrams of male and female Ascaris in your practicai record file. Also, study the
transverse section of the body of male and female Ascaris funtbricoides under
microscope and note their similaritics and dissimilarities. The points listed in this
exercise and the drawings already given, will help you to perform your 1ask.

12.5 MALE AND FEMALE ASCARIS LUMBRICOIDES —
THE TYPE SPECIMEN OF PHYLUM NEMATODA

Ascaris lumbricoides unlike most free-living nematodes and a large number of
parasites of plants and animals are not tiny or microscopic. Instedd they are about 25
cm long and easily visible to the naked eye. Ascaris Limbricoides is an intestinal
parasite of human beings and spends its aduit [ife in the human intestine. Its main
features are as follows: _ ' '

Features

i) Ascaris hinbricoides s commonly called round worm (Fig. [2.1and 12.22 & b).

i) Body is elongated, cylindrical, tapering at both ends. :

i) Body surface is marked with four longitudinal lines, one mid-dorsal, one
midventral and two lateral lines.

iv)  Mouth is provided witli three [ips (i) a median dorsal lip and (i} a pair of
symmetrical submedial ventral lips. '

v)  Sexes are separate and sexual dimorphism is well marked. _

vi}  Male is smaller than female and measures 15to 31 em in length (Fig. 12.1 and

~12.2) with posterior end curved ventrally (Fig. 2.2 eand 12.2°]y).

Nematoda : Qbsérvation
and Classification of
Specimens and
Microscopic Study of
Scctions of Ascaris
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vii)

viit)

ix)

Female is large, measuring a length of 20 to 35 cm with posterior end straight
and blunt (Fig. 12.2 g). . ’ '
Male has single testis and seminal vesicle. Seminal vesicle leads to the exterior
via an ejaculatory duct located alongside the anus. It is also provided at the
posterior end with a pair of curved spicules known as penial setae which are the
capulatory organs. Males also possess pre- and post-anal papillae, which are
lacking in female (Fig. 12.2 h). o o

The female has 2 ovaries, 2 oviducts and 2 uteri joining at a single vagina and
opening through a gonopore also called genital aperture which lies at a distance
of about one-third of the length of the body from the anterior end.

Excretory pore is small and lies on the ventral side about 2 mm away from the
anterior end. . ' .

Life cycle is simple and monogenetic. No secondary host is involved.

Fig. 12:2: Ascaris lumbricoides. 1) Male. b) Female. c) Entire view of mouth and lips (“En face
view"). d) Anterior end in dorsal view. e) Anterior end in ventral-view. f) External view of
posterior end ol male. g) Inlernal view of posterior end of male. h) Posterior end of male
in ventral view showing papills ® Posterior end of fernale. -



Geographical D:stnbutlon . : Nematoda : Observation
¥ and Gisssiication of
Ascaris is cosmopohtan in distribution. [tis more p'revalent in Pacific [slands, Korea, Specimens and

Philippines, China and [ndia (Fig. 12.1). ~ M[;m:fdpic ?:!dy of
) _ Sections of Ascrris

Habit ard Habitat

Ascaris lumbricoides is a common endoparasite found in the small intestine of
humans in all parts of the world. 500-5000 adult ascaris may “be present in a single
host. They may cause abdominal discomfort and colic pain with diarrhea and
vomiting. These symptoms may be called ascarincic

Classification and ifs Justification

Kingdom Animalia Animals, mulu..nular organisms with cells that lack
a cell wall. Many capable of movement oy mgvement
of some of their body parts or capable of movement
at some time in their life cycle; hetrotrophic nutrition.

Phylum Nematoda - - Bilaterally symmetrical, triploblastic, pseudo-
coelomate, ve miform, non-segmented moulting
animals with body covered with cuticle.

Class -Secernentea  Body covered with a pair of minute, sensory

(Phasmidia) pouches (phasmids) near posterior tip; .

: similar pair of sense organs at anterior erd called
amphids which are poorly developéd; excretory
system with one or two lateral canals, with or without
‘associated glandular cells; both free-living and
parasitic forms.

Order Ascaridida Parasitic in intestine of vertebrates; three
prominent lips, pharynx without a posterior bulb; tail
in female straight and blunt while in males it is

_ curved with two copulatory spicules.

Genus Ascaris : ’

Species luesnbricoides

Commmon name Round worm

12.6 TRANSVERSE SECTION OF BODY OF ASCARIS
LUMBRICOIDES. '

The transverse scctions of male and female A. lumbricoides emlublt some dlfferences
based on their sex.

12.6.1 T.S. of Female Ascaris (Fig. 15’..3)

1. Body wall consists of the following: :
(a) Cuticle is the outermost layer Itisa thlck tough elastic membiane
covering the epidermis. L e T
(b) Epidermis, also called subcuticle, lies below the%ﬁic[e and is syncytial.
(c) Muscle layer is the innermost layer of the body wall and is composed of a
singie fayer of spindie-shaped muscle cells arranged longitudinally.

2. Epidermis is thickened into ridges in four regions which project into the body
cavity as the four longitudinal'chords (also called lines) of which two are lateral,
one dorsal and one ventral.

"3, Presence of the four longitudinal chords results in.the easy identification of four
bands of muscles - two dorso-lateral and two ventro-lateral.

Two lateral éxcretory canals are visible inside the two lateral fines or chords.

5. - Dorsal and ventral nerves run in the dorsal and ventral lines respectively.

6. The space between the body wall and alimentary canal is the pseudocoel (false
body cavity). Pseudococl has fibrous tissue and fixed cells calied coelonocytes
or pseudocoelocyies or giant cells. - '



Animal Diversity Lab, 7. Pseudocoelom contains the transversely cut portions of alimentary canal, uteri,
: ' oviducts and ovaries. ) . :
“8.  Inovaries lumen is absent . Ovaries have a central rachis with'the young égps
clustered around it. o _ :
9. Uterus has a wide lumen which is loaded with unfertilized eggs. Eggs have single
- nucleus and cytoplasm. ' :
10. Oviducts contain eggs in lumen.
t1. Ovary, oviduct and uterus are elongated and coiled structures for which reason
they appear more than one in sections. ' ' .
12. Intestine is visible as a dorso-ventrally flattened structure formed of a single layer
of columnar epithelial cells, lined externally by a thin layer of cuticle. Intestine
has no muscle layer. '

‘Exeratory duet
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Fig. 12.3: Transverse Section of female Ascaris. a) As seen under (he slide. b) As interpreted fram
slide.

12.6.2  T.S. of male Ascaris (Fig. 12.4).

1. Body wall consists of the following:




- (a) Caticle is the outermost layer. It is a thick, tough, elastic membrane Nematoda : Observation
covering the epidermis. . and CS'“”'!-":““"" “c{
(b) Epidermis, also called subcuticle, lies below the cuticle and is syncytial. Microscpo‘;')cilcmsetzsd:'"of
(c¢) Muscle layer is the innermost layer of the body wall and is composed of a Sections of Asearis
single layer of spindle-shaped cells arranged longitudinalty. “ ’
Epidermis is thickened into ridges in four regions which project into the body
cavity as the four longtudinal chord (also called lines) of which two are lateral
outes, one dorsal and one ventral. - v
Presence of the four longitudinal-chords results in the easy identification of four
bands of muscles- two dorso-lateral and two ventro-lateral.
Two lateral excretory canals are visible within the two lateral lines or cords.
Dorsal and ventral nerves run in the dorsal and ventral lines respectively.
The space between the body wall and alimentary canal is the pseudocoel (false
body cavity). Pseudocoel has fibrous tissue and fixed cells called coelomocytes

or pseudocoelocytes or giant cells.
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Intestine = _I..'.-_-_:.-\. T -

nusculature

Yentral

3 H - 1r.a1 ol -
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Innervalion pracess
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Fip. 12.4: T.S. of male Ascaris. a) ns seen in a sTide. b) drawing as interpreted from the stide.
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-7. Transverse section also.shows alimentary canal, testis, vasdeferens and seminal

vesicles lodged within the pseudocoel.

8. Variously cut portions of the coiled testes are seen in the section. The testes do
not have a-lumen but possess a central rachis.

Sperm duct and seminal vesicles have lumen, filled with abundance of sperms.

" 10. Intestine is visible as a dorso-ventraily flattened structure formed of a single layer

- of long endodermal, nucleated epithelial columnar cells.

12.7 TERMINAL QUESTIONS

1. How would you externally distinguish between male and female Ascaris

lumbricoides?

................................................................................................
................................................................................................
................................................................................................

.................................................................................................

3. What are the differences between the male and female T.S. of Ascaris
lumbricoides?

................................................................................................



EXERCISE 13- ARTHROPODA-I - CHELICERATA
" AND CRUSTACEA: OBSERVATION
AND CLASSIFICATION OF
SPECIMENS AND STUDY OF
NAUPLIUS LARVA '-

Structure

13.1  Introduction

Objectives .
132 'Material Required o
133~ Genera! Characters and Classification of Arthropoda
134  Subphylum Chelicerata - Classes Arachnida and Merostomata

' Closs Amchnida ' '

Class Merostomata .

13.5  Subphylum Crustacea
© Daphnia -

Balanus

Saceuling

Palaemon

Eupagurus ]
13.6  Nauplius Larva of Crustaceans
13.7  Terminal Questions

13.1 INTRODUCTION

In this exercise you will examine and identify some of the common representatives of
Arthropoda. The phylum Arthropoda as the name signifies (arthros = joined + podos
= foot) are the animals which possess jointed appendages. Arthiropoda constitutes the

largest phylum of animal kingdom comprising animals like crabs, lobster, scarpion, spiders,
-millipedes, centipedes and insects such as cockroaches, bedbugs, houseflies, mosquitoes,

butterflics, honeybees etc. In this exercise you will study examples of Chelicerata,
Crustacea as well as the naupiius larva as the first larval stage of all crustaceans.

Obj ectives

After performing this exercise you should be able to:

e identify the arachnid and crustacean specimens — spider, Palamnaeus (scorpion), Limufus

(king crab), spider Aranea, Penacus/Palaznion (crayfish), Sarcaptes (itch mite},

Daphnia, Balanus, Sacculina, Scolopendra, Eupagurus (hermit crab) and Nauplius larva,

belonging to phylum Arthropoda and give their scientific and common names.
classify the identified arthropods up to the level of the class

list characters justifying their classification and mention special features, if any
identify Peripaius and observe its special characters

mention the habitat and geographical location of the identified genera

draw [abelled diagrams of the identified specimens

mention economic importance, if any, of each of the identified genera.

*13.2 MATERIAL REQUIRED

I. Preserved specimens/permanent slides of the foflowing animals:

Palamnaeus (Scorpion) -
Linudus (King crab)

Aranea (Spider)

Sarcoptes (itch miie)
Daphnia
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Balanus (Rock Barnacle)

Sacculina '

Palaemon (Prawn)

Eupaguras (Hermit crab)

Nauplius larva

Compound Microscope

Hand Lens :
Magnifying glass : -
Practical Record Bock -
Pencil

Rubber

Nevawme

" OF ARTHROPODA

These are metamerically segmentged animals ‘with an exoskeleton of cuticle.
Schizocoelic coelom is much reduced and is replaced by perivisceral haemocoel, which
is filled with blood. Circulatory system is of open type. True nephridia are absent, but
coglomoducts act as gonodticts and often as excretory organs. Body of the animal is
bilaterally symmetrical. They also bear paired appendages. The phyium Arthropoda is

ydivisible into Chelicerate and Crustacea. In this exercise you will only examine and
identify-the Arachnida, Crustacea and in the next exercise we will deal with uniramia
and onychophora. You will examine, identify and draw labelled fine diagrams of the

| preserved specimens/ permanént slides of the whole mounts of the animals. You are

;supposed to write the comments on the observations you have made. -

13.3” GENERAL CHARACTERS AND CLASSIFICATION

134 SUBPHYLUM CHELICERATA — CLASSES
ARACHNIDA AND MEROSTOMATA

The subphylum Chelicerata includes familiar horse shoe crab, spiders, scorpions, ticks
Jand mites.
B

. Body consists of an anterior prosoma and a posterior opisthosoma.
Prosoma bears the appendages invoived in feedings and locomotion.
Opisthosoma may have exterior segmentation but appendages are either absent or
£ considerably reduced. )
3. Their main appendages are chelicerae and pedipalpi.
4. Antennae and mandibles are absent.
5. These are the first land animals in evolution of arthropoda which have
successfully colonised the terrestrial environment.

13.4.1 Class — Arachnida

_The class Arachnida (arachne = spider) has terrestrial and few aquatic animals. It
includes spider, scorpions and mites.

I. -Prosoma bears six pair of appendages: one pair of chelicerae, one pair of pedipalpi
and four pairs of walking legs.

Abdomen is generally devoid of appendages.

Respiratory organs arc tracheae, book fungs and book gills.

Excretion is performed by malpighian tubules and coxal glands.

Sexes are separate but sexual dimorphism is not conspicuous.

O

So, you have refreshed your background knowledge of the characters of subphylum
Chelicerata and class Arachnida. Let us now study individuals examples under the
class Arachnida.

1.  Example — Palamuaeus (Scorpion)

Examine the specimen both from dorsal and ventral sides. Qbserve the foliowing
features :-



(0
(i)

- (iiy

(iv)

v)

T i)

.,

*

[t has dark coloured body to inatch with the surroundings. The underside is pale yellow.
Bedy is divided into prosoma or cephalothorax and opisthosoma of
abdomen. Prosoma is covered by square shaped shield of dorsal carapace.

" Dorsal carapace has right and left frontal lobes. It also bears a pair of median

cyes with 2-13 pairs of smaller lateral eyes on the antero-lateral margins.

Eyes are simple in structure. On the ventral surface of the prosoma there is a

single, medtan small, triangular plate, the sternum. It lies between the coxa

of the 3% and 4° pair of legs.

Opisthosoma is distinguished as anterior Inesosoma and posler:or metasoma.
Mesosoma consists of seven segments. Each segment is covered by tergal plates
dorsally and sternal plates ventrally, Both are joined Jaterally by pleural membrane, -
Sternum of the first mesosoma bears genital aperture which is covered by a

genital operculum. Sternum of second segment bears comb-like appendages

called pectines. Pectine has small comb-like 24-26 bristles.

IR

RETR TN

Fig. [3.I Patempaens, A Dorsal view; B Zvdnteal view.

Metasoma or post-abdomendis slender znd consists of five ¢ lindrical
segments with a telson or sting. The sting comprises an ampulla and a distal
spine or aculeus. Ampulla contains poison glands with an opening at the tip of
the distal spine.

Arthropoda-I -
Cliclicerata and
Crustacen:
Observation and
Classification of
Specimens and
Study of Nauplius
Larva




Animal Diversity Lab. (vii)  Sce. HIUJ'I' pau:. of appendages. These are a pair of chelicerae, a pair of

pedlp‘al[li qui paﬂ% of walking legs. Chelicerae are three-segmented .
“with tw d[sfa sggments forming chela. Pedipalps have six joints, walking
legs are, compesed of coxa, trochanter, femur, tibia and three tarsi.

'(viii) -Respitatory system is highly characteristic cons:stmg of 4 pairs of book lungs
or pulmonary sacs. Paired book lungs are situated on the ventro-[ateral sides
‘of the 3%, 4%, 5" and 6" mesosomal or preabdominal segments.

(ix)  Sexes are separate.

Habit and Habitat

‘This scorpion is nocturnal found under stones or bark of trees or in burrows.

Géographical Distribution -

Most tropical and subtropical countries. Very common in ln'dia most prevalent in
Maharashtra, Assam, Rajasthan, Saurashtra, Uttar Pradesh, etc.,

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
' that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement at some time of their life cycle;
: heterotrophic nutrition.

Phylum Arthropoda Jointed appendages, segmented body

Subphylum Chelicerata Main appendages are chelicerae and pedipalpi,

' ‘ body divided into prosoma and opisthosoma

Class - - Arachnida Four pairs of walking legs
- Genus Palamunaeus

Species bengalensis ]

Common name Scorpion .

2. Example — Aranea (Spider)

Examine the specimen and observe the following features:

@ Four pairs of walking legs.

(i)  Body comprises prosoma and oplsthosoma both are connected by a pcdlcel

(iiiy  Prosoma bears eight dorsal eyes and six palrs of appendages and is covered by
a carapace.

(iv)  Chelicerae are subchelate and contain poison glands
* (v)  Pedipalps are simple and six jointed, chelate walking legs are often hairy.

(vi)  Opisthosoma lacks appendages but bears three pairs of spinnerets which help
in spinning the thread for the web.

(viiy  Duects arise from the silk glands in the posterior side, opening on the spoot or
spigot at the tip of the spinnerets. Several strands from single spoo! combine -
to form a silk thread. Thread is elastic at first but later it hardens and forms
the web.

‘(viii) Respiration occurs through book lungs and tracheae.
(ix)  Excretion by malpighian tubules and coxat glands.
x) Sexes are separate Male spiders are smaller than females

(xi)  Their legs are longer and bear additional chemo-sensors for detecting wﬂl:ng
females.,
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Fig. 13.2 Arunca (Spider) , A -Daorsal view; B — Yentral view.
Habit and Habitat

Spider Aranea_is commonly called as orb webbed spider. It is found in jungles,
deserts, caves and even hiouses and gardens. There is one species Aranea which is
found in fresh water. Success of the spider is based on several factors like venom for
their defence, mobility and their outstanding eyes.

Geographical Distribution

Cosmopolitan, it is found in Tndia, Bangladesh Myanmar, Africa, U.S.A , etc.

Classification and its Justification
Kingdom Animalia " Animals, multi-ceflular organisms with cells
’ that lack a celi wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum - Arthropeda . Jointed appendages, segmented body

Subphylum  Chelicerata Main appendages are chelicerae and pedipalpi,
body divided into prosoma and opistiosoma

Class Arachnida Four pairs of walking legs

Genus Aranca

Common name Orb webbed spider

3. - Example — Sarcoptes scabei (itch mite)

Observe the permanent slide under the microscope and note the following characters:

(i)  Body is oval or rounded and dorsoventraily flattened. There are heavy
transverse striations and the posterior legs carry bristles.

Arthropoda-I —
Chelicerata and
Crustacea:
QObservation and
Classification of
Specimens and
Study of Nauplius
Larva
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(v)  Heartand arteries greatly reduced.

King crab (also called horse shoe crab) is not really a crab, true crabs are included in

(i)  Mouth parts are chelicerae, four.pair of legs and legs are provided with suckers

(iii) Appendages are reduced. .

(iv) They have tracheal system with spiracles and lack specialised respiratory organ.
Direct exchange of gases occurs through thin bady surface.

-
Fig. 13.3 Sarcoptes (Itch mite).

Habit and Habitat

Sarcaples scabei is a parasite that lives in the human skin. Infestation of this animal
causes ifch (scabies). Males are 2-3 mm long and females are double the size.

It enters the skin (hrough epidermis. Its compact round shape enables smooth and easy
movement in the skin. Infection is carfied out through contact of the infected skin.
o _

Geographical Distribution

Sarmpfes scabei found almost throughout the world.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
' that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of
movement at some time of their life cycle;
heterotrophic nutrition.

Phylum  Arthropoda Jointed appendages, segmented body .-
Subphylum . Chelicerata ~ "Main appendages are chelicerae and pedipalpi,
o body divided. into prosoma and opisthosoma
Class Arachnida Four pairs of walking legs
Genus Sarcoptes ’
Species . scabei B _ -

Common name Itch mite

13.4.2 Class Merostomata

The Class Merostomata are aqualic chelicerates in which five or six pairs of
abdominal appendages are modified into gills. At the end of body there is a sword like
telson. -

4. Example Limuius (king crab) - !

malacostraca. King crab is the largest living merostome. It comes under the category
of living fossils.



(i)

" Examine the specimen from both dorsal and ventral sides and look for the following

features: . :

(i) Limulus is horse-shoe shaped crab with dorsally convex carapace covering
prosoma. The posterior side of the body is fitted into the slots of carapace.
A long caudal spine extends from the rear of the opisthosoma. Spine helps in
locomotion. It is neither offensive nor defensive in function..

(i) Ventral side bears segmental appendages. Flanking labrum dre chelicerae.

: Three segmented cheliceraé form the pincers, forming a chelate appendage.

(iv) Opisthosoma is hexagonal broadly joined to prosoma and consists of
mesosomatic segments, an unsegmented vesti%'a[ metasoma. .

(v)  The next four pairs are chelated legs and the 6™ pair are non-chelate legs. Just

- behind the mouth an oral plate-like appendage called chilaria is present.
(vi) The mesosomatic appendages are flattened and plate-like. The fifst pairis

united in the middle to form a genital operculum. Exopodite of the remaining
five pairs bears respiratory book gills.

Arthropoda-I -
Chelicerata and
Crustacea:
_Observation and
Classlfication of
Specimens and
Study of Nauplius
' Larva

(vii) Horse shoe crab eats.polychaetes, small mulluscs and soft invertebrates of the ocean floor.

(viii) The foregut of Limulus includes an oesophagus and a gizzard, the midgut comprises a
stomach and paired hepatic caecae and an intestine.
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Animal Diversity Lab.

Habit and Habitat _
Marine in shallow waters, found burrowing in sand; sluggish and mostly buried in-
sand. Feeds on soft miollusca and other small animals. T

-~

Geographical Distribution

North Western Atlantic coast, Gulf of Mexico, West Indies, also South East Asian |
Paciﬁ% coasts.

Classification and its Ju_stiﬁcation

Kingdom Animalia Animals, multi-ceilular organisms with cells i |
that lack a cell wall, many capable of movement or '
movement 6f some of their body parts or capable
of movement at some time of their life cycle;
heterotrophic nutrition.

Phylum Arthropoda Jointed appendages, segmented body

Subphylum  Chelicerata Main appendages are chelicerae and pedipalpi,
body divided into prosoma and opisthosoma

Class Merostomata  Five or six abdominal appendages modified into gilis
Subelass Xiphosura Sword-like telson at the end of the body
Genus Limulus ‘

Common name King crab or horse shoe crab

13.5 ‘SUBPHYLUM — CRUSTACEA

General Features

Crustaceans body is covered externally by chitinous cuticle and bilaterally
symmetrical, triploblastic and is divisible into three regions head, thorax and
abdomen. : '

Crustaceans are mainly aquatic arthropeds with gills for respiration but a few live in
moist places. These possess telson and variable numbér of metameres. A
cephalothorax is present in most of the crustacea, formed by the fusion of the head
and thoracic metameres into a uniform tagma. Cephalothorax has usually a carapace.
Head bears a pair of compound eyes and five pairs of appendages. Thorax and
abdomen bear five pairs of biramous appendages in each segment. The group shows
diverse adaptation of the appendages. Basic structure of these limbs is modified for -
divergent function. It consists of proximal protopodite and two distal branches.
Protopodite has coxa or coxopodite and 2 basis or basopdite. The latter has two
elements-inner endopodite and outer exopodite, coxopodite extensions are called
epipodites. ' ' '

In most crustacean groups tagmatization includes the formation of a carapace on the -
cephalothorax. Appendages are associated with the fiinctions of locomotion,
respiration and feéding. Appendage adaptation may involve atrophy or hypertrophy
of any of the basic elements described above. Respiration is either by gills or by body
surface. Coelom is greatly reduced and forms haemocoel. Excretory organs are
modificd coelomoducts which may be either maxillary glands or antennary (green)

. glands. Heart lies in dorsal pericardial sinus which communicates by valvular ostia.

Sexes are separate and show sexual dimorphism. Development includes
metamorphosis with free larval stages.
13.5.1 Daphnia

Examine the permanent slide of Daphnia (Water flea) and observe the following
features:

i) Ttis small about 1-2 mm ip length. -




:1i) Trunk bears six paired appendage, one pair of large blramous antennae, five palrs

"of leaf- like appendages.
iii) One sessile compound eye.

iv) Body is enclosed in a carapace which ends into dorsal spme.
v) Female carries eggs and embryos in large brood pouches situated between
abdomen and posterior part of the carapace.

Mixiltary pland
Fileering setze™

Carapicé —=a2=m=77
Epipodite

Fig. 13.5: Daphinla (Water flea) A - natural; B - semi diagrammatic.

Habit and Habitat

Found in fresh water ponds, streams and ditches.

Geographical Distribution

Widely distributed in South East Asia, Europe and U.S.A.

Classification and its Justification

Kingdom Animalia
Phylum Arthropoda
Subphylum Crusiuces
Class Branchiopoda
Genus Daphnia
Species pilex

Common name Water flea

Animais, muiti-ceiiular organisms with ceiis
that lack.a cell wall, many capable of movement or

movement of some of their body parts or capable of

movement at some time of their life cycle;
heterotrophic nutrition.

Jointed appendages segmented body
Biramous appendages

Trunk appendages flat and leaf—llkc

"Arthropoda-I —
Chelicerata and
Crustacea:
Observation and
Classification of
Specimens and
Study of Nauplius
Larva




Animal Diversity Lab. 13.5.2 Ea!anus

Examine the specimen of Balanus (Acorn or rock barnacle) kept inside the jar and
note the following features : - ‘

(i) Body is enclosed by six calcareous shell plates - one dorsal keel or carina, one
' rostrum and two pairs of lateral plates. Shell is directly attached to the rock
because peduncle is absent which is otherwise present in other barnacles.

(i) The opening of the shell is provided with a four fold cover consisting of two
scuta and two paired plates, the terga. )

(if}) Six pairs of thoracic legs protrude out through the apenings of the shel.l for _, :
capturing food particles. )

(iv) Animals arc hermaphrodite. : _ '
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Habit and Habitat - .

 Attached to rocks and molluscan shells below high tide mark. _

‘ Geog-r:iphical Distribution ‘
Cosmopolitan, specially found along Pacific Coast, North Atlantic Coast, etc.

.. Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells

that fack a cell wall, many capable of movement or
movement of some of their body parts or capable of
movement at some time of their life cyc[e

o heterotrophic nutrition. : &
Phylum Arthropeda- Jointed appendages, segmented body
Class Crustacea Blramous appendages '
Subclass °  Cirripedia - - Biramous appendages fringed- with tufts of setae

Genus Balanus .

Coinmon name Acorn or rock baracle

[The sub-class Cirripedia includes mostly rocky coast line barnacles. They were °

originally confused with molluscs because they possessed thick calcareous shells.
Their internal anatomy and larval stages focus relationship with crustaceans. Almost
900 species have been-described so far.]

13.53  Sacculina

" Examine the specimen of crab in jar and observe the parasite located between
the crab’s thorax and abdomen. Note the-following features:

It shows extreme degeneration duc 'to the parasitic mode of lifg, It loses all
arthropodan characters and resembles the mycelium of fungus. A cypris
larva destined to become female enters the gill chamber of the host crab
and attaches to the gill. Following metamorphosm of the cypris, a

_ proliferation in the host’s integument is made permitting the entrance of a-
mass of differentiated cells of the parasite. Within the host, growth of
parasite takes place through the ramification of a nutrient-absorbing root-
like system. Sexual development involves the formation of an external
brood chamber.

(i) ~ It is a crustacean by development, which shows a nauplius-stage.

(i}  The young Sacculina-attaches ventrally to the crab’s body between thorax and
abdomen. - '

(i) Then loses iis organs and sends rovi-like processes in the body of the host and
. turns into an ovoid sac. This opens externally by genital or cloacal aperture.

(iv) Presence of Sacculina causes many changes in the sex characters of the host,

including parasmc castration. The male host acquires female characters wh1[e~

fewnale ovancs become degenerated.

" Arthropoda:I -
. Chelicerata and
Crustadea:

.. Observation and

Classification of
Specimens and
Study of Nauplius
) Larva
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Fig. 13.7: Succafina parasitizing a crab
Habit and Habitat

Mauplits lirvae

Found as a parasite on crab

Cosmopolitan

Classification and its Justification

Kingdom Animalia * Animals, muiti-cellular organisms with cells
' that lack a cell wall, many capable of movement or ;
movement of some of their body parts or capable of !
. movement at some time of their life cycle;
heterotrophie nutrition. i

Phylum Arthropoda

Jointed appendages, segmented body




- Class Cirripedia Biramous appendages . Ardhropoda-1-

Subphylum  Crustacea,  Biramous appendages fringed with tufts of setae Chelicerata and
Genus Sacculina - ob Crustacea:- .
. . servation and |

) [ Classilication of

13.5.4 Palaemon ; Specimens and

. . . . r Study of Nauplius

Examine the specimen in jar and note the following features: ' Larva

(i) Pataemon (Prawn) has a spindle-shaped body which is bilaterally
symemetrical. Size varies from 2.13 to 90 cm. .
“(ii) They are pale yellow in colour. Body is divided into anterior cephalothorax
and posterior movable abdomen. '
(iii) Tt possesses an exoskeleton of hard cuticle.
(iv) A continuous dorsal shield, covering cephalothorax is called carapace or dorsal

plate which is a fused structure. Dorsal shield is produced into & rostrum.
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Fig. 13.8: Palncnon, A — adult prawn; B — appendages. ' 141




Animal Diversity Lab. (v)  Allthe base of the rostrum on cither sidé is an orbital notch which

actommodates the stalk of compotnd eye. It also has two short spines on gither .
side called antennal and hepatic spines respectively. _
(vi) Hard pieces of skeleton covering abdomen are called sclerites. The sclefites arey
joined by membrane. - ‘ S
(vii) Mouth lies anteriorly as a mid-ventrai slit in.the cephalothorax. ,
_ (viii) From the ventrolateral margins of each segment arises as a pair of appendages
. ' or [imbs. ' o
(ix) Each appendage has protopddite or coxa and upper basopodite or basis. From
the protopodite arise two rami an inner endopodite and outer exopodite.
(x)  There are nineteen pairs of biramous appendages consisting of antennules,
antennae, mandibles and maxillae on head as cephalic appendages. Anténnules
* bear statocyst on precoxa. Three pairs of thoracic appendages consist of
maxiflipedes. Cephalothorax also bears five pairs of walking legs. They
perform multiple function of balancing, sensory, food handling, walking and
swimming etc. Abdomen bears six pairs of pleopods. '
(xi) Respiration is performed by epipodites or gills present in the anterior part of the .
gill chamber. B )
(xii) It is dioecious and shows sexual dimorphism.

Habit and Habitat

Found in fresh water ponds, ditches lakes streams and rivers. Nocturnal hiding during
the day and comes to sutface at night

Geographical Distribution

Commonly found in India

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
that [ack a cell wall, many capable of movément or
movement of some of their body parts or capable
of movement at some time of their life cycle;

: ' heterotrophic nutrition.
Phylum Arthropoda Jointéd appendages, segmented-body

Subphylum  Crustacea - Biramous appendages
Class Malacostraca  Thorax with walking legs, abdominal appendages

are the swimming [egs
Genus Palaemon .
Common name Prawn

13.5.5 Eupagurus

- Eupagurus (Fig. 13.9) is an example of hermit crabs. Examine the specimen
(occupying the inside of the empty gastropod shell) and see Fig. 13.10 and note the
following feature. -

(i)  Cephalothorax is broad, flattened with hard shell, anfennules afe short but

' ‘antennae are long. Eye stalks are elongated.

(ii)  The first three pairs of legs are chelate and last two are small and non-chelate.
Right leg is larger than the left. :

(iif)  For the protection of soft bady it stays in the gastropod sheli.

(iv)  Allinternal structures become spirally twisted and the abdominalappendages of
right side get atrophied. . ' '

(v)  Last pair of appendages i.e. uropods become hook-ike for holding the
columella of the shell. Right claw which is modified, covers the shell as
opercutum and it also captures the prey. '




Arthropoda-l -
Chelicerata and
Crustadea:
Observation and
Classification of

*  Specimens and
Study of Nauplius
Larva
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Classification and its Justification

Kingdom Animalia Arimals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
.of movement at some time of the[r life cycle
heterotrophic nutrition. -

Phylum Arthropoda Jointed appendages, segniented body
Subphylum ~  Crustacea Biramous appendage
Class Malacostraca  Thorax with walkmg Iegs abdommal appendages

are the swimming legs
Genus Euapaguras
Common name Hermit crab

[Most often 2 sea-anemonc attaches on the outside of the gastropod shell and hermit
crab lives inside the shell. Hermit crab is a good example of commensalisms (sharing
common foad with reference to the hermit crab and the sea anemonc) The hard shell
and sea-anemone protect the body of the hermit crabs from sea enemies. Stinging
cells of sez-anemone do not allow fishes to come near the shell. In return the hermit
crabs provide ride to the sea-anemone and access to a variety of food.]

13.6 'NAUPLIUS LARVA OF CRUSTACEANS .

\/ d ?'nd/n(cmn

t&

Examine the permanent slide of nauplius under low power of microscope and observe
Fig. [3.11. Note the following features:

(i) . Oval or pear-shaped unsegmented body having a broad anterior head region, an
mtcrmediate trunk region and a posterior bilobed anal region.

(if) * 1* pair of appendages are unbranched or uniramous (these become the
'mtennulc'; of the adult). '
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(iii) Appendages of the second and third pairs are biramous (two branches) and are
called the antennary and mandibular feet respectively, (they form the antennae
and mandibles of the adult).

(iv) Head region bears a conspicuous sessile median eye.

(v) The mouth opens anteriorly between the bases of antennary and mandibular
feet.

{vi) Anus lies at the extremity of the caudal region.

(vii) Alimentary canal is straight and made of foregut, midgut and h:ndgut (mouth
and alimentary canal are lacking in the nauplius of Cirripedia).

(viii) Larva is without a heart and has no segmented ventral nerve cord.

You should sketch what you observe under the microscope in your record notebook,
label-and verify the descriptive features of the larva listed above.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement at some time-of their life cycle;
heterotrophic nutrition.

Phylum Arthropoda Jointed appendages

Class " Crustacea ‘Biramous appendages

'13.8 TERMINAL QUESTIONS

1. On what basis can you |denufy Sacculina as belonging to the phylum arthropoda?

3. What are the special features of naupfius'larva so as to link it with class
Crustacea?

4. Draw a labelled diagram of Naupliits larva giving salient-features and scientific
classification.

LA

Indicate whether the following statements are True or Faise.

i} Nauplius is a stage in the development of Crustacea.
ii) Nauplius is a microscopic structure.
iit) Nauplius has 3 pairs of appendages.

Arthrdpoda-1 -
Chelicerata and
Crustacea:
QObservation and
Classification of
Specimens and
Study of Nauplius
Larva
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EXERCISE 14 ARTHROPODA-JI ~SUBPHYLUM -
o "~ UNIRAMIA : CLASSES CHILOPODA
AND PAUROPODA AND PHYLUM

-ONYCHOPHORA

Structure

14.1  Introduction |
* Objeclives
142  Material Required
-143"  Class Chilopoda
General Features
Study of the specimen Scolopendra’
144  Class Pauropoda : - '
. General Features
Swdy of the specimen Jifus ] -
145  Phylum Onychophora
. "+ Study of the specimen Peripatus
Aflinilies of Peripatus
146  Terminal Questions

141 INTRODUCTION

The subpiylum is called Uniramia because of the presence of unbranched
appendages. These animals have non:jointed mandibles, unbranched appendages
without any palps. They have only a single pair of antennae that correspond to the
second cephalic segment (second antennae). Malpighian tubules act as excretory .
organs. This subphylum has 10,1300 species belonging to classes Chilopda,
Pauropoda, Symphyla and Insecta. Here in this exercise we will take the class
Chiopoda and Pauropoda only, class [nsecta being a very large group will be taken up
separately in 1he next exercise No. 15. '

Phyium Onychophora with the single example Periparus has a unique position
showing affinities with annelids, arthropods and molluscs.

Objectives

After performing this exercise you should be able to:

» identify the specimens of Scolopendra, Julus and Peripatus, -
s classify the identified specimens and justify their classification,

o mention the habit and habitat of the specimens,

o list the affinities of Peripatus with annelids, arthropods and molluscs.

142 MATERIAL REQUIRED

Preserved specimens of:
Scolopendrea (centipede)
Julus (millipede)

Peripatus

14.3 CLASS CHILOPODA

14.3.1 General Features

There are many trunk segments each bearing a single pair of legs. The head bears a
_ single pair of antennae, mandibles and two pairs of maxiliae. The 2™ maxillae fuse to
form a labium. A poison gland is also present in these animals.

»
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Animal Diversity Lab. 14.3.2 Study of the specimen Sco!opendm

Centipedes are active and aggressive carnivores. - About 3000 species have been
discovered so far These are found under surfaces of stones, soil and humus, and
barks and logs. .

Examine the specimen and note the following features:

(i) Centlpedes feed on terestrial invertebrates worms, snails and other arthropods.

(i) Body is enlongated and dorsoventrally flattened.

(iii) Head is distinct and bears a palr of antennae, a pa[l' of mandibles and two pairs
of maxillae. )

(iv) Trunk segments are numerous and each segment bears one pair of legs. The first
pair of trunk legs are clawed and forwardly directed to form maxillipedes that
|bear a sharp claw connected with poison glands.

(v) Genital opening is situated at the hind end of the body.

(vi) Sexes are separate, -

151 Tecgum
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Fip. 14.1: Scolopendra.
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Habit an‘d‘Habit ' . : ’ . ‘ Arthropoda-ll-_Subphyll.im
o Uniramia : Classes Chilopoda

Lives in soiland humus, beneath stones, barks and logs. Predacious. and Pauropoda and Phylum
e : . . Onychophora*

Geographical Distribution

Inhabits both tropical and températe regions of the world.

Classiﬁcation_ and its Justification

Kingdom : Animalia Animals, multi-celiular organisms with cells % - T
' ' that lack a cell wall, many capable of movement or-
movement of some of their body parts or capable of
moveiment at some time of their life cycle;
heterotrophic nutrition.

Phylum -  Arthropeda Jointed appendage, segmented body. o <

Subphylum Uniramia Unbranched appendages

" Class - Chilopodd Numerous trunk segments eacl bearmg apair of legs
Genus  Scolopendra
Species gigantica (Iar-ge va_riety)

Common name Centipede or Scutigera

144 CLASS PAURCPODA

14.4.1 General Features of Paurdpoda

There are eleven trunk segments. The head bears one pair of antennae, one pair of
mandibles and one pair of maxillae. ‘Each trunk segment bears a pairs of legs and is
devoid of blood vascular system and trachea. )

14.4.2 - Study of specimen Jultis
_Examine the specimen of Julus dr;d note the following features:
(i) Body consists of many segments,

(ii) Head bears short se\'ren-jointed antennae, a pair of maxillae and a pair of
mandibles forming a gnathochilarium. '

(iii) - On the dorsal surface there are six tergites which produce segmental coupling.
. This reduces undulattons durlng movement.

(iv) Heart and tracheae are absent. D:rect diffusion of resplratory gases through the
- skin takes place. T

(v)  Each trunk segment except the first four and last segment bears two pairs of
legs.

(vi). Po:smuaws arc absent, stmg glands are present at the sides of the body.

(vil) Sexesare separate genital opening on the 3™ segment behind the head.
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Fig. 14.2: Julus.

Habit and Habitat

They live in soil and humus and eat fungus and decaying matter. It i found rotled up
under stones.

Geographical Distribution

Cosmopolitan, found in India.

Classification and its Justiﬁcation

Kingdom Animalia Animals, multi-cellular organisms with cells
. that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of
movement at some time of their life cycle;
heterotrophic nutrition. '

Phylum Anitiropoda Jointed appendage, segmented bady:
Subphylum  Unijramia Unbranched appendages
Class Pauropoda Head bears antennae, one pair of mandibles, one

pair of maxillae
Genus Julus
Common name Millipede or Spirobolus

It was earlier considered under class Myriapoda. They are commonly known as
millipedes. About380 species have been described so far. They are found hidden in
dark and damp places. ) ' )



Arthropoda-Il - Subphylum

14 5 PHYLUM ONYCHOPHORA N Uniramia : Classes Chilopeda

— : - ‘and Pauropoda and Phylum
14.5.1 Study of the specimen Penpams , L Onychophora

Onychophora (Onycho ~ claws, phoros — bearing) means claw bearing animals.
Onychophorans bridge the gap between annelids and arthropods. They have a wide
discontinuous distribution around the world.

Examine the specimen and observe the following characters:

(i) External segmentation is absent.

(i}  Skin has its own characters.

i)~ Antennae are not similar to thosé of arthropods

(iv) A condition of three segmenteéd head is a link character between arthropoda and
~ “annelida. Segments behind lead are similar.

(v) Tracheae and their arrangement are different from arthropods. Tt has numerous

spiracles on each segment.
(vi} Ventral nerve cords are widely separated. - -

Trunk appendages o legs | . Claws

Fig. 14.3: Peripafus. External features in lateral view.

{abit and Habitat

[n moist ground, crawling under debris.

Geographical Distribution
Abundantly found in South Africa and Australia.

Classification and its Justification

Kingdom Animalia ~ Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body paris or capable
of movement at some time of their life cycle;
neierotrophic nutriiion. .
Phylum Onychophora  Claw-bearing, unsegmented, possess nephridia
Genus Peripatus : '
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Animal Diversity Lab. 14.5.2  Affinities

Peripatus shows striking similarities with three phyla, namely Annelida, Arthropoda
and Mollusca, These are as follows:

a)
L.

[ )

ANNELIDIAN AFFINITIES

Body has long trunk and vermiform structure which resembles annelidan
contour.
Head is absent.
Eyes are simple '
Body wall consists of thin cuticle underlying circular and longitudinal muscles
fibres.
Appendages are hollow and unjointed. It shows peristaltic movements like

. earthworm to perform locomotion.
Hollow, stumpy appendages which are extensions of the body wall, similarto
the parapedia of annelida.

' ARTHROPODAN AFFINITIES

Body is covered with chitinous cuticle.

Appendages bear claws.

Jaws are modified appendages.

Legs bear definite musculature. _

Haemocoel present and perivisceral part of coelom is absent.

Thacheae serve as respiratory. structures opening to the outside by spiracle.

MOLLUSCAN AFFINITIES -

It looks like a slug.
Nervous system resembles polycophoran and prosobranchiates.

Because of their above mentioned affinities they are considered as a connecting link
between arthropoda and annelida, :

14.6 TERMINAL QUESTIONS

I.

152

List any two most characteristic différences between centipedes and millipedes.

List any thrge features each in which Peripatus. rcscmblcs ) Annellda and (u)
Arthropoda. :

(i) Resemblance with Annelida



EXERCISE 15 ARTHROPODA - 11 (INSECTA) :
OBSERVATIONAND:
CLASSIFICATION OF SPECIMENS

Structure

15.1 Introduction
_ Objectives
15.2 Material Requiréd
-15.3 Lepisma
15.4 Dragon-Fly
15.5 Desert Locust (Schistocerca gregana)
15.6 Mantis — Praying Mantis (Manrrs religiosa)
15.7 Gryllus (Cricket)-
15.8 Pediculus (Head Lousé) -
15.9 Taeminal Questions, - - -

15.1 INTRODUCTION"I B

In the previous umt (Umt 5) you have exammed the representatives of arthropoda.
In this unit, you.will Jéarn‘aboiit Sorie of the representatives of insects. You have .
already studied lhatmséct body'i |s distinctly divisible into head, thorax and abdomen.
The head bears:mouth parts a pairof compound eyes and a pair of-antennae; the’
thorax is three- segmented generally with'two pairs of wings and three pairs of jointed

legs (hence also the nanie: Hexapoda for:the insects); the abdomen is usually I1- -
segmenfed and.i is devmd ofappendages- '

Objectives _ :
After performing this exercise }:fdu stiould be able to

e identify the insect specimens like Silverfish (Lepisma), Dragonﬂy, Locust,
Mamtis, Gryllus, Pediculus,
classify the identified insects upto the level of the order,

mention the habit and geographical location of the identified insects,
draw [abelled diagrams of the identified insects,
mention the economic importance, if any, of the identified insects.

15.2 MATERIAL REQUIRED

A compound microscope

A magnifying glass :
Dried and preserved specimens of Lepisma, dragonﬂy, Schistocerca gregana
Mantis and Gryllus

Permanent whole mounts of Pediculus and Lepisma

A piece of thermocol of the size of 4"X4"

A moderately soft pencif and an eraser.

Drawing sheets.

et

Nown e

15:3 ' LEPISMA (Silver-fish)

Examine the specimen and note the following features:

Pasted on a small triangular picce of hard paper. (Permancnt mount may alsc be
observed under microscope).

list the characters justifying their classification and mention special features ifany,
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(i)  Lepsima (Silver fish) is silvery white in colour, and has a “fish-like” body

(pointed at both ends), hence its common name silverfish. Its peculiar colour is

due to silvery white scales covering the entire body.
(i)  The body is divisible into head, thorax, and abdomen (Fig. i5.1).
(iii) The head bears a pair of eyes on its dorso- lateral sides, and a pair of long hair-

like antennae.
(iv) The thorax is 3-segme

nted, and bears a pair ofjointed legs on each segment.

[Do you see any wings in this insect? No, there is none, Lepsima is an apteron

(a = without + pteron =

wing) insect.]

(v) The abdomen is 11-segmented. Look at the tip of the abdomen carefully. It
bears 2 pairs of abdominal appendages, one pair of anal cerci, and a long,

thread-like telsen.

Rt

MattamingZs
mmmein_lgg;

© . oo
it ——— A

Habits and Habitat

SNl

Autanmen

e

Fig. 15.1: Lep.ﬂ'm‘

Lepsima is a small-sized (about 4-5 mm long) insect, eommonlly occurring in damp
places and feeding on the starch of starched elothes and the gum paste in the book
binding including paper. As such it is a household pest but of a minor importance.

‘Geogrophical Distrihut:ion

Almost throughout the world.

Classﬂ" cation and its Justification

Kingdom ‘Animalia

Phylum Arthropoda
Class Insecta
Sub-class - Pterygota

Order Thysanura

. Genus Lepisma

Common name Silver fish’

Ammals, multi-cellular orgamsms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement at some time of their life cycle;
heterotrophic nutrition. _

because it has a2 metamericaily segmented body
with jointed legs.

- because its body is divisible into head, thorax and
abdomen and thorax bears three pairs of legs
because wings are absent and there is no

: metamorphosis during development
because it ias many-segmented gerci and a large

" median caudal telson. '



154 DRAGONFLY

Fix a dried, and weil-stretched preserved specimen on a thermoco! shee

the following features:

t andbb_sérvc

(i)- The body is divisible into a large head, robust ‘tlliorax and [ong abdomen.

Grasgunliy

Arthropoda - 111
(Insccta): Observation
and Classification of
Spedimens
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(ii) The head bears a pair of prominent compound eyes (each consmtmg of about
30,000 visval units called emmatidia), and pair of inconspicuous antennae.

(iii) The thorax is 3-segmented.

(iv) Each thoracic segment bears a pair of_|omted legs.

{v}) Two pairs of large membranous wings on the second and third thoracic

segments, The wings are held horlzontally while the insect is resting. .

(vi} Look at the apex of the anterior margin of each wing. You can very clearly see
a coloured spot called as “Pterostlgma” (Fig. 15.2). '

(vii) Observethe posterior margin at the base of hind wings. It is produced i
backward in the form of a lobe-like structure. Presence of this lobe is a |
characteristic feature of dragon-flies, andhelps in distinguishing them from

~ their close relatives ~ the damsel flies, which do not show this projection.

(viii} The abdomen is very'long and cylindrical, with male copulating organ located

on the second and third sternite. : .

Habits and Habiiat

Commonly found flying in the air in the v:cmuy of water (ponds, etc). Predatory in
habit, belng strong hunters

Geographical Distribution

It has a cosmopolitan distribution, especially found in India, Sri Lanka, Myanmar,
Malaysia, Asia, USA and Europe.

. Classificaiion and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells

£ ' that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement at some time of their life cycle;
heterotrophic nutrition.

Phylum Arthropoda because it has a metamerically segmented body
' ) with jointed legs. :
Class Insecta because its body is divisible into head, thorax and
: R ' abdomen and thorax bears three pairs of legs
Sub-class Pterygota because wings are present and there is
_ metamorphosis during development,
Order Odonata because mouth parts-are of biting type, wings

membranous and held honzontally, nymphs are
aquatic with rectal gllls
Common name Dragon fly :

15.5° LOCUST

Fix a dried, preserved and well-stretched specimen of Locust (Schistocerca gregana)
on a thermocol sheet and observe the following features:

(i) The body is robust willt head broadly ioined with the thorax.

(it) The head bears a pair of short antennae, and a pair of well-developed compound
eyes (Fig. 15.3):

(ifi) The forewings are leathery to form tegmina black spots, while the hind wings
-are large and - membranous. The hind legs are long and stout and are meant for

" jumping. :
(iv) Theabdomen consists of ten segments with a vestigial eleventh segment. - |



Habits and Habitat

Fig. (5.3: Locust-Sciistocerca gregaria

Locusts are found in the deserts in the tropical regions of the world;.they are
herbivores and gregarious m igrating {(swarming) in great numbers. '

Locusts are agricultural pests of great importance and are the worst.destroyer of

standing’crops and orchards.

Geographieal Distribution -

Locusts are found in the deserts of Africa, Arabia, Iran, Afganistan, Pakistan and

North-West India.

Classiﬁcsition and its Jus’tiﬁcation

Kingdom

Phylum
Class:

Sub-class

A

Animalia

Arthropoda

Insecta

Pterygota

Animaleg '“l'lt!"""'“'-}!ﬂr

LIS EIE S,y arnnaa Lt

that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement at some lime of their life cycle;

heterolrophic nutrition. ‘ .
because it has a metamerically segmented
body with jointed legs. :

because its body is divisible into heaij.,'lhorax and
abdomen and thorax bears three pairs of legs

because wings are present and there i3

. metamorphosis during development, -
P :

H - . |
£anicms wWilli Caa

) Arthropoda - 11
. {Insecta): Observation
_and Classification of.
Specimens
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Order . Orthoptera.  because it has biting and chewing type of - .
B mouthparts; the forewings are leathery, while hind
i , ~ wings are membranous. .
Genus - . Schisfocerca
Species’ gregaria
Common name Locust

15.6 MANTIS — Praying Mantis

Fix a dried, preserved and well-stretched specimen of Praying m?ntis (Mantis
religiosa) on a fliermocol sheet and observe the following characters:

I

(i)  The elongated body is of green colour and is divisible into head, thorax and
-abdomen. . '

(i) Head is small and triangular, bears large compound eyes anc_i three simple eyes

called Ocelli.
(iii) The antennae are Jong and filiform.
(iv) Mouth parts are of biting and chewing type.

Fig. 154: Praylng Mantis



{v) -Prothorax is much elonaated with the raptorial forelegs modified for grasping
* and holding the prey (fore legs are usually held folded facing forward and
hence the popular adjectival name “praying”).
(vi) ngs aré membranous, folded and overlap the sides of the body.
(vii) Abdomen is IO-segmented

Habits and Habitat

Mantis is found.in grassy ﬁelds and areas of plantation. It is a voracious camivore
devouring living insects. It lies in wait for the prey, the forelegs are raised in an
aftitude of “prayer”, hence the narie praymg mantis. _

Geograph:calDlstr:butmn ! - -

Various species of mantls are found in USA Afrlca Southern Europe and Western
Asia.

Classification and its Justification

Kingdom - Animalia = Animals, tulti-cellalar organisms with cells ‘
tliat Jack a cell wall, many capable of movement or
moveinent of some of their body parts or capable

. of movement 4t some time of their Ilfe cycle;
heterotrophlc nutrition.

Phylum Arthropoda because it has a metamerically segmented body
' : with jointed legs.

Class : Insecta because its body is divisible into head, thorax and
' - abdomen and thorax bears three pairs of legs

Sub-class Pterygota because wings are present and there is no
' “mietamorphosis during development

Order Orthoptera because it has biling and chewing type of -

mouthparts; the forewings are leathery, whlle hlnd
wings are membranous.

- Genus Mantis
Species religiosa

Common name Praying mantis

157 GRYLLUS -

Fix a dried, preserved and well-stretched specimen of Gryllus (Cricket) on a small
thermocol sheet and observe the following features:

(i) The body is divisible into head, thorax and abdomen. .

(i) Head bears a pair of compound eyes, and a pair of simple eyes known as ocelli.
. (i) A pair of long filiform aptennae. '

(iv) Mouth parts are well- deve!oped and are of bltmg and chewing type.

(v) Forewings are hard and are called as tegmlna, while the hlndwmgs are
membranous.

(vi) The tibia of the forelegs bear tympanic (sound percefvi_ng) organs.
(vii} Hind legs are long and stout and are adapted for jumping (Fig. 15.6)

(viii) The female possesses a well-developed-ovipositor for depositing the eggs in-.
crevices and holes. '

(ix) It has a stridulating (sound producing) organ, consisting of.a nle at the bass of
the forewing and a scraper at the edge of the forewing. The scraper rubs the file
and produces sounds specially during night time.

_Arthropoda — Tl

(fnsecta): Observation -

-'and Classification of
Specimens
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Abdomen

' Anal cetcis

Fig. I5.5 Gryllus {cricket)

Habits and Habitat

Gryllus is a common household insect. It is found in damp, warm places like under
logs, boxes, stones and in the kitchen. It comes out only during night (such insects are
known as nocturnal), and are omnivorous. They are very destructive, damaging the

. household belonging, like clothes, books, food, etc. '

Geographical distribution

Gryllys is found in India, Sri Lanka, Myar;rnar, USA, Canada and Europe.

Classiftcation and its Justification

Kingdom Animalia Animals, multi-cellufar organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement at some time of their life cycle;
heterotrophic nutrition.

Phylim  Arthropoda  because it has a metamerically segmented
_ body with jointed legs. _
Class Insecta because its body is divisible into head, thorax and
- abdomen and thorax bears three pairs of legs
Sub-class Pterygota because wings are present and there is
metamorphosis during development,
Order ‘Orthoptera because it has biting and chewing type of

mouthparts; the forewings are leathery, while hind
wings are membranous.

Genus Gryllus

Commeon name Cricket

158 PEDICULUS

. Put a prepared (permanent) slide’of Pedicuius (Head louse) under the microscope and
observe the following features: ' :

160



(i) ~ Itis a small-sized, dorso-ventrally flattened insect of palé brown colour with

» dark markings along the sides. ([ts dorso-ventrally flattened body makes this

insect to fit into the narrow spaces between the hairs of the host).
- (i) The body is divisible into Fead, thorax and abdomen.
{iif) 'The head is small,-bears a pair of compound eyes, and a pair of 5-segmented

-anfennae,

!

(iv) The mouth parts.are of piercing and subki-ng type.

[Do you see any wings on this insect? No, theie are none, Wings are secondarily [ost.

Loss of the wings in Pedjculus is a parasitic adaptation).

(v} _Ithasthree pairs of legs. Each leg bears a large:
clinging to the hairs of the host (humans). -
(vi) Abdomen is 9-segmented. '

curved claw adapted for

Fig. 15.6: Pediculus kumanus A — Body lousz, B - Head touse

Habit and Habitat

Pediculus humanus is an ectoparasite of humans. It occurs in two varieties viz.
Pediculus humanus capitis (the head louse) that occurs clinging to the hairs of the

head, and Pediculus humanus corporis (the body louse that harbous, the trunk region

mostly clinging to undérgarments) (Fig. 15.6). Head and body lice act as vectors of

various humand diseases [ike rela

form of typhus fever.

Geographical Distribution

psing fever, trench fever, and the dreaded epidemic

FPediculus humanus is found all over the world.

Classification and its Justification

Kingdom .

Phylum

Antmalia

Arthropoda

Animals, multi-cellular organisms with celis

that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of

movement at some time of their lifz cycle;

heterotrophic nutriti
because it has a met
with jointed legs.

Ch.
americally segmentéd body

" Arthropoda — NI
(Insecta): Observation
and Clessification of -
Specimens
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* Genus . Pediculus

; Claﬁs_-‘s_"“ . _Insecta - because its body is divisible into head thorax and

) . abdomen and thorax bears’ three pairs of legs
Sub-class ' Pterygota becatise wings are absent and there is no-
' ~ metamorphosis during development,

:Or_der Ano’plura” - ngs are secondarily absent; mouth parts are of

. piercing and sucking type; legs with claws for.
clinging to the hairs of the host.

Species’ - . humanus

" Common name Head louse/Body louse

159 TERMINAL QUESTIONS

‘1. Match thé irisects (given in column 1) with their respective orders (given'in

column 1. i
I (Insect) _ I (Order)
iy Lepsima a) _Orthroptera'
i) Pediculus b}  Odonata
iii)y Gryllus : c) Anoplura
- iv) Dragonfly *d)  Thysamura

2. Give two ‘salient features of each of the following insects:

i) Mantis:

i) Lepsima: -

i) Gryllus:
iv)  Dragonfly: »
v)  Pediculus:

3. State briefly how the following characters“are advantageous to the insects which
possess them: i '

i) Biting and chewing type of mouth parts of LOCUSES ..oovvinniiiinnnreannn e
ii) Raptorial fore legs of Manfis .......c.ccorareeimunnmnrenninneninnne ‘
iii) Total loss of wings in Pedicttlts .......ovveeeennnnns [P _




EXERCISE 16 ARTHROPODA-IV: TWO SOCIAL
| . . INSECTS-HONEY-BEE AND =~

' TERMITE FROM WET PRESERVED ' .
OR DRY MOUNTED SPECIMENS -

Structure

16.1 - Introduction . - :

... Objectives ' - . ' -
. 162 Material Required . L

163 Method - ' ~ b

164 Honey Bee-
General Account o I :
' Observation of Specimens of Honey bee (Apis indicalApis dorsatay- Worker, Queen and Drone
16.5 Termite , ) ' ' o
7 General Account - , - S
. Observation of Specimens — Alates, Soldiers, Workers, Queen (physogastric) and King
16.6  Terminal Questions :

16.1 INTRODUCTION

Insects of any ‘species that live togethet in an organized group or colony in an
integrated manner such that each contributes in some specialized way to the welfare of
the group as a whole are known as Social Insects. Colonies of these social insects are
matriarch i.e. all members of a colony are the offspring of a single female,

Diversity of castes {polymorphism) is observéd in social insects and have a division of
tabour. Members are differentiated into distinct castes, which are specialized in
structure, function (repraduction, feeding, guarding etc.) and behaviour, Principal

" castes are categorized as reproductive (Queen and King) and the non-reproductive - -
or sterile members (workers and soldiers). More than 6000 species of insects exhibit
social instinct. In this laboratory exercise, you will study two social insects —
honeybee (‘madhumakhi’) and a termite (white ant or ‘deemak’). Both these have
highly developed social life and they live in societies.

Objectives _
After performing this exercise you should be able to:

* identify, classify and give the scientific and common names of the common
honeybee (Apis) and a termite, o

® identify, classify and name the different castes of honeybee and terriite,

* describe the distinguishing features of each of the castes identified,

* list the criteria of considering the particular sp=cies as an example dfsqcial insects
and explain the term polymorphism as'applicable to social insects, -

* mention the habitat and geographical distribution of the identified genera, and

¢ mention the economic importance of honeybee and termites.

16.2 MATERIAL REGQGUIRED

A magnifying glass, -

Compound microscope.

Dried preserved specimens of worker, drone and queen honey bee.

Dried preserved specimens of winged (alate) termites.

Wet preserved specimens of winged (alate) and queen termite.

Permanent whole mounts of worker, soldier and nasute termites.

Pencil and eraser, '

Drawing sheets. 163

L
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163, METHOD. .~ .

Examine the specimens carefully under dissection microscope or using a hand lens
and slides under low power. of the compound microscope and compare what you have
observed with the description and figures provided in the lab exercise. After viewing
one specimen/slide you may move to the next until you complete viewing the entire
series. . : '

In your notebook sketch, label and write description of (i-) queen, droné and worker

‘castes of honeybee and (ii) quéen, king, soldier and worker-castes of termites.

164 HONEYBEE

: 164H1 General Account.

Héngybees are social and colonial found all over the world. Honeybees belong to the
order Hymenoptera. '

!ﬁ'lﬁﬂia; three common species of honeybee are found namely A;;T'r's dorsata (wild
—@ee)',ﬂ. floreaand A. indica. A. indica is the domesticated species for commercial _
bee-keeping (apiculture). _

Honeybee is characterized by two pairs of membranous wings and chewing and
lapping mouth parts. The female has & poisonous sting. You can easily see a bee
during flowering season of the year in the garden/park in your neighbourhood. The
one you will see on a flower will be a worker bee. Its cropis modified into a honey
sac and the ovipositor into the sting. The mouth parts, legs and wings show a high
degrée of specialization. ' -

The‘,hbneybees feed on pollen and nectar of flowers and produce honey and beeswas.
* They communicate with each other through a sign language. Mating occurs ina

nuptial {swarming) flight after which males die. Development otcurs through -
complete metamorphosis including the following stages: '

Egg —=—p Larva——pPupa ———p Adult

Eggs hatch on the third day but for completion of metamorphosis and emergence as an

adult or imago it takes on an average 13 days for queen, 18 days for worker and 21
“days for drone. : ' '

The individuals-of a flourishing bee colony belong to three types of castes. There is
usually a single fertile female or queen, a few hundred fertile males of the drozes and
the rest, sometimes in thousands, are the sterile females or the workers. '

16.43 OBSERVATIONS OF SPECIMENS OF HONEY BEE (4pis -
- _indica/Apis dorsata) — Worker, Queen, Drone :

1)  Worker bee

Non-reproducing fémale. Body divided into 3 parts: head, thorax and abdomen. (Fig.
16.1a) '

Note the following features:
TEAD is a trianguiar siructure and bears:

i) a pair of compound eyes;
ii} “a group of three ocelli; _
iii)  pair of short jointed antennae, and

e



i'v)' . chewing and lapping type of mouth-parts (a microscopic slide of the permanent
mount of mouth-parts of worker lioney bee may be available to see the details).
(Fig. 16.1b} .

. THORAX is divided into 3 segments: anterior prothorax; middle mesothorax and the
posterior metathorax, each bears a pair of legs. '

-Mesothorax and metathorax carry a pair of wings on each.

LEGS . . .

All the three pairs of legs are densely covered with hairs which aid in gathering pollen
and are variously adapted. Each of the three legs show some characteristic features.

A) Fore (prothoracic) legs
i) Eye brush on the distal part of tibia for removing pollen and other
particles from the surface of the compound eye.
ii) Distal posterior end of tibia has velum and antennae comb to clean the
antennae,

iii} Posterior face of the metatarsal segment bears bristles forming a pollen
brush. (Fig. 16.1¢)

B) Middle (Meso thofacic) fegs

In mesothoracic legs, the inner distal end of tibia is located a long-spine like policn
spur. These arc used to rf_:mové pollen from baskets and to dislodge wax from wax
packets on the ventral surface of the abdomen and transferring it for comb-building.
(Fig. 16.1¢) -

C) Hind (Metathoracic) legs
i) Pollen basket on the outer surface of tibia. It is a depression partially
covered by rows of long curved bristles arising from its margin. '

‘i) Inner surface of the metatarsus bears a series of transverse rows of hard
bristles forming the pollen combs. (Fig. 16.1¢)

WINGS

2 pairs of narrow wings, membranous and transparent. The two wings are coupled
together by a series of minute hooks, called hamuli, so that they work together as one
unit during flight. '

ABDOMEN consists of six segments and bears the wax-glands (on the underside)
and the sting (at the end). T -

~

Wax-glands are modified cells on the ventral surface of the last four segments of
abdomen. ' '

Sting is the madified ovipositor.

Worker bees are sterile or neuter females arising from fertilised eggs laid by the queen
and they live for 4-6 weeks.

The worker bees are repairers, keepers, feeders, fanners, foragers and defenders of the
colony. :

Ll

Arthropoda-IV: Two
Social Insects —~ Honey

"Bee and Termite from

Wel Preserved or Dry
Mounted Specimens
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Antenna cleaner

g Eifsl: tarsal segenent

'f':bia

Pollen basked"
(cerbicula)

First tarsal segment

Pollen press
% {auricle)

F‘g. 16.1: Workcr bee. (1) Dorsal view, {h) Porsal view of the head and mouih parls of worker bee, '
(c} Each of the three pairs of legs-showing spec:al modification. -

2) . Queen bee

i) Only fertile femalé with immensely developed ovaries.

if}: Has elonpated body with tapering abdomen and short legs and wings.

iii) Mandibles, mouth parts and stings are shorter than'those of the worker bee (Flg
" 16.2). .

iv)  Can not praduce wax or honey.




v)  Can not collect nectar or pollen as legs are devoid of pollen basket, pollen brush . -Arthropada=<TV: Tyo
. ' \ . : Secial Insects ~ Honey

. etc. o S . . Bee and Termite Mom
vi)  Queen is specialized to lay eggs and mothet of all members of the hive. Wet Preserved or Dry
vii) Queen is a somewhat degenerate individual with a small brain and without Mounted Specimens

salivary glands. -
viii) Arises from the fertilized egg and larva that'is specially fed on “royal jelly”.
ix) Lives for about 5 years and [ays several hundreds of eggs per day.

Fig. 16.2: Queen bee. -

3) Drones

i}  These are sexual male bees. -
i)  Have stouter and broader built.
iti}  Posscss very large eyes, small pointed mandibles. o . . .
iv)  Devoid of wax glands, no pollen collecting apparatus and no sting (Fig. 16.3). ' -

v)  Develop parthenogenctically from the unfertilized eggs laid by the quecn.

vi) Function is only to mate with queen. '

vii) Do not share any other job inside the hive.

viii) Cannot feed themselves, have to be fed by worker bees.

ix) Live for about five weeks. =

_ DRONE
Fig. 16.3: Drone — male bee.

‘(iii)

Classification and its Justification

Kingdom . Animalia “Animals, multi-cellular organisms withi cells
' that lack a ccll wall, many capable of movement

or movement of some of their body parts or
capable of movement at some time of their life
cycle; helerotrophic nutrition.

Phylum Arthropoda Bilaterally symmetrical, triplobiastic and

' ' segmented. Body with chitinous exoskeleton.
" Jointed appendages.

Class Insecta Body differentiated into head, thorax and
abdomen, 3 pairs of legs.
Division Eudopterygota Wings develop internally and metamorphosis

complete. - \e7



Animal Diversily Lab, Order Hymenoptera " Membranous wings, mouthparts rasping and
lapping type (biting and sucking type), hind
wings hooked to articulate with forewings.

- Family Apidae
Genus Apis
Species indica

Common naine Honey bee

16,5 "TERMITE

The lermltes are the social insects living i in colonies with an elaborate polymorphism.
“The termites occur throughout the tropics and warm temperate countries. More than
2300 different species are known to exist and they belong to class Insecta, order Isoptera.

16.5,1 General Actount

The termites are greatly specialized and destructive insects and are remarkable for
their social habits and the elaborate caste system. They either burrow in wood or make
. sub-terranean nest called termatarium, They feed mainly on wooed (cellulose). The
" development occurs through incomplete metamorphosis. Winged termites are the
sexual forms which swarm and make pairs of male and female which burrow in the
spil and start new colonies.

Body size is small but slightly variable. Termites are soft-bodied insects with a
delicate, thin and highly sensitive skin and often blind. Colour of the body is yellow,
brown black or pale but never white though they are called white ants.

Body is dlstmctly divided into head, thorax and abdomen. Mouth-parts are adapted for
biting and chewmg with greatlyr developed mandibles.

The termites ex]ublt polymorphism. Unlike bees each termite caste comprises both
male and female individuals. The principal castes belong to two main categories -
Jeriile castes and sterile castes. The fertile individuals are queen and king while
 sterile castes are workers, soldiers or nasutes in some species. As opposed to worker
, _ bees which are sterile females, the worker, soldiers or the nasutes of termites are of
- .. both sexes. Of all the social insects only the termites have a king.

The eggs are pale, smooth, oval or elongated, The development is gradual, there is no
larval or pupal stage. The nymph which hatches from the egg is like the adult except
_that it is smaller, has no traces of wings and is sexuvally immature. After moulting
several times it reaches the adult stage. Each colony is founded by a royal couple
.(queen and king). In early years, only workers and soldiers are produced but later,
alates or the winged forms are also produced. Sometimes, a colony contains several
reproc_!uctwe couples. .

16.5.2 Observation of Specimens — Alates, Soldiers, Workers, Queen
(physogastric) and King

1) Winged farsnits (alateg)

i)y  Fertile or re?:':reductive female which leaves in parent nest in swarming.
iy  Winged individual but wings are shed soon after swarming and only their
. truncated bases remain. -
-iil}  Two pairs of wings are very similar-in appearance, with strongly pigmented
: wveins in the anterior portion and-a.basal (humeral) suture along which fracture
. _ ofthe wings occurs, wings are loriger than the body (Fig. 16.4 a).
iv) Head is round or oval, carries well developed compound eyes, palred ocelli,
- moniliform (bead-like segmented) antennae and mandibulate mouth parts.
v)  Legs (3 pairs) ate very similar, having large coxae and segmented tarsi.
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vi) Abdomen with ten obvious segments and t1® tergum having fused with the.
tenth and 11" stemum being represented by the paraprocts. :

vii) Short, segmented cerci are present. S

viii) External genitalia are absent.

In phy‘sogas.tric queen (advanced in age), abdamen becomes enormously swollen

1 through hypertroptiy of the ovaries and consequent stretching of the intersegmental

.membrane (Fig. 16.4 b). '

) 20 to 30 times Iuéer than the worker. .
i)  Lives for 6 to 9 years and lays several thousands eggs per day.
King térmi_tq looks like alate, its abdomen is not enlarged as seen in physogastric
queen. Lives together with the queen, mating at frequent intervals.

ma:xilla.ry sexual winged male or female adult (Alate)
palp ,

mandibles

shdomen
distended
with epgs

anal cercus

Female or Queen Wod:e; e

i .
Cuicen {erimie (Thiysogasiric femaic). ¢) Soidier termite.
. ¢) Worker termite (much enlarged),

Flg 16,4: 2} Winged farrslie fatade). b

d) Nasufe soldier (Extermes

—

'

2)  Soldler termite

[} Wingless body with rudimentary reproductive organs.

ify . Body is divided into head, thorax, and ebdomen with 3 pairs of legs (16.4 ¢).
1 Heed is large, well pigmented and bears 5 pair of antennae and mouih paris,
) eyes not well developed. ] - v
i) Mandibles are very large and modified for biting and piercing (pincers).

f

A't’thrq;:)'gdmiv:,T-\va_
Social Ingects — Honey
Bee'and: Teérmite from

. Wet Preserved or Dry.

Mounted Specimens
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In nasute soldiers of Some other species, e.g. Eufermes the frons '(front of head .
capsule) is enlarged to Form a pomted rostrum containing frontal gland (Fig. 16.4 d). .

These soldiers are h|ghly spccmllzed for defence function. Sticky secretion of the

gland i

3)
iy

)
i)

v)
V) _

is inflicted upon their enémies in warfare.

Worker termites

Wingless body with rudimentary repreductive organs.

Body is generally pale and weakly pigmented.

Bedy divided into head, thorax and abdomen with 3 pairs of legs (Fig. 16.4 ¢). |

Head resembles that of a reproductive caste except that the compound eyes are
reduced or absent and the mandibles are more powerful.
Carry out functions of keepers, feeders, foragers, nurses, ete.

Classiﬂqati_on and its Justificatlon

Kingdom Animalia _ Animals, multi-cellular organisms with cells

that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at'some time_of their life
cycle; heterotrophic nutrition. '

Phylum Arthropoda Bilaterally symmetrical, triploblastic and
segmented. With chitinous exoskeleton and

joined appendages.

Class Insecta Body differentiated into head, thorax and
o ' . ‘abdomen, 3 pairs of legs,

Division Exopterygota . Wings develop externally as buds.

Order JIsoptera - ~ Social and polymorphic‘msects with two

pairs of-similar wings which.are often shed.
Two commeon genera M:crorermes, Odontotermes

Common name " Termites (White ant) (Enghsh)
: - ‘Deemak’ (Hméh)
16.6 TERMINAL QUESTIONS

. Define the term “polymorphism™ in relation to social insects-and' name various
castes of honeybees and termites? '

..,'. .......................................... T v Nl EERENETREELEERELEERNIIENEYS

........................................................................

.......................................
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Fill in the blanks _ L B
i) . Development of termites is'by ........ R S vepenan
. metamarphosis. ' T ' )
i) Larvaisastage in ......c.c.e.. vesssrieeeslonee s eieiao. Metamorphosis.
- iii) Nymphisastagein......... vssessenieenn e o, fetamorphosis. L -
iv)  Soldier caste exists in ........ e -

Indicate whether the following statements are True or False.

i) Termites are destructive insects.

i)  Hongybees are good pollinating agents. =

iii)  Honeyand wax are produced by quegn honeybes.

iv) Among-social insects, onIy _termite colony has a king.

Diﬂ‘erentlate between queen of honeybes and queen of tefmitd by drawmg &
Iabelled dlagram and giving thelr characterlstlc features?
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EXERCISE 17 ARTHROPODA-V : LIFE HISTORY
STAGES OF ANOPHELES, CULEX
AND AEDES MOSQUITOES FROM

PERMANENT SLIDES
Structure
17.1. Introduction .
Objectives
172 Material Required
173  Method

17.4  General Description About Mosqmtoes
17.5 = Observation of Life-history Stages of Anopheles, Culex and Aedes
Eggs
Larvne
Pupae
Adults

17.6 - Terminal Questions

17.1 INTRODUCTION

All of us are familiar with mosquitoes due to their bites. M05qu1toes are tiny

. creatures, slender in appearance and are generally found in damp and marshy places .
near stagnant water, Mosquitoes are found all over the world except in hilly cold
reglons You must have seen mosqmto farvae, wriggling in the drains near your house
or in stagnant pools of water in yout nelghbourhood They are found specltally
abundantly in the tropics. The females are sanguiverous (blood-feeders), feeding on
the blood of humans and other vertebrates. The males only suck the juices-of flowers,
fruits, etc. You will be able to distinguish male from female by the poorer
development of their mouth parts and by their bushy antennae. Mosquitoes are |
nocturnal creatures biting only at dusk or night. They are important from the stand
point of human welfare. They transmit several important human diseases like malaris,
yeltow fever, dengue, filariasis and Japanese encephalitis.

Objectives -
After performing this eXercise, you should be able to

s identify and differentiate between Anopheline and Culicine mosquitoes,
¢ identify life-history stages of Anopheles, Culex and Aedes mosquitoes,
. draw and label life-history stages of above three mosquitoes.

2 Lol

17. 2 MATERIAL REQUIRED

I. Specimens/Mountgpef eggs Iarva, pupa and adults oﬁAnopheies Culex and
Aedes.

2. Mieroscope (compound)
3. Practical Note book for record

17.3 METHOD

Examiné the slides carefully under low power of the compound microscope and
compare what you have observed with the description and figures provided in the fab
exercise. After viewing one sllde you may move to next until you complete viewing
the entire series.
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In yotr-note book sketch, label and write the descrlptlon The slldes which you WI” be’

examining and for which descriptions are provided are listed below: -
I. Eggs of A nophe!e.s -
2. Eggs of Culicines — Culex-& Aedes

3. - Larva of Anopheles
4, Larva of Culex
5. Larva of dedes

. Pupa of Anopheles

6
- 7. Pupa of Culex
8

. Pupa ofAede.s' -

9. AdultAnopheies
10. Adultof Culex -
11. Adult of Aedes

17.4 GENERAL DESCRIPTION ABOUT MOSQUITOES

Family Culicidac

Before you start sludymg the slides, carefully go through the description of life cycle
of the mosquitoes given in the Introduction and the various figures provided
throughout the laboratory exercise. This will help you to become familiar with the
various developmental stages in the lifc-cycle of mosquito.

The mosquitoes belong to the order Diptera. There are about 2700 known species.
The important genera are Angpheles, Cu.’ex and dedes. Table 17.1 gives the:
classification of mosquutoes

Table 17.1: Scientific classification of mosquitoes.

Kingdom Animalia Animals, multi-cellular organisms with cells

that lack a cell wall, many capable of movement or
movement of some of their body parts or capable of
movement at some time of their Ilfe cycle;
"~ heterotrophic nutrition.
Pltylum Arthropoda  "Bilaterally symmetrical triploblastic and

segmented. Limbs jointed, exoskeleton ehitinous.
Class Insecta 3 pairs of limbs/legs; Body differentiated into head,
. thorax and abdomen
Division Endopterygota Metam:;,mosns completc
Order ) Diptera Only on¢ pair of wings (forewings) is present, hind

wings reduced to halicres

Common genera Anopheles, Aedes, Cu!ex
Common name Mosquito -

The body of a mosqu:to is about 3 to 6 millimster long, soﬁ slender and covered with
scales. Colour of thie body is greylsh to black. Body is divided into thiree distinct parts

v 17
! vﬂd, |I|\.r|n\ (uld ﬂLdU[II\.«II 1S I.b 15 I}

Life cycle of mosquitass is an example of complete metamorphosis. It mcludes the

* following stages:

Egg —— 3 Larva —-—-—--:;-Pu'pa ———p Adult
(Aquatic) {Aquatic) (Terrestrialfasrial)

5



Arthropoda-¥ : Life .
Histery Stages of -
Anapheles, Culex and
Aedes Mosgultoes from

o Permnnent Slides
Labellum

Proboscis

Maxillary palpus

Head ntenna
Eye
Occeiput .
Veértex
Thorax Qeutum

~ Sctelium
Mesopostnotum
Abdomen

Mid leg

Tarsus

Fig. 17.1: Genernl dingram of r femnle adult mosquito.

Table 17.2: Differences between Anopheline and Culicine mosquitoés.

Culizines | Anophelines
EGGS
. |. Shape: Elongaled, cigar-shaped and no, i. Boat-shaped with peired lateral air-floats
lateral nir floats. which help in [loatation,
2.’ Monner of Inying: The eggs are laid 2. Eggs are inid singly and horizontally on the
" vertically on the surface of water singly in water surface and remain separale. -~

Aedes and in raft in Culex, . . -
3. Number: [00-170 eggs are laid al a time+ | 3. The number of egps laid at a time varies from
by female. §0-140. |
4. Medium: The cgps are leid in dirty water | 4. The eggsare laid in clear and fresh water.
collecied in the vicinity of houses in Culex | (Fig. 17.2)
while in Aedes cggs are laid on moist
surface at the watér's edge. Withstand

desiceelion.
LARVA . * .
_ 1. Posture: The larve hengs from the- 1. The larva lies horizontally parallel to water
surface of water position forming an ‘1 surface. '
angle of 45° with the water surface with |,
head down. - , .
2. Feeding hrbit: It is boltom feeder, . 2. IUis surface feeder and utilizes the food present
because the hend lieg ot the bottom. It~ - [ in the upper strata of water,
feeds on the microscopic organlsms o
prescni Al ithe bottem of the pond. . )
3. Respiratory siphon: The respiratory 3. The respiratory siphon is very much reduced ' -
slphon is leng, tubular and conical, the ot absent because the spirecles are situated on :

opening of which can be closed by lid like 8™ segment of abdomen. .

terminal flaps. \

4. Dorsal hair: Dorsal palmate hair are 4. Palmate hair are present on the dorsal surfoce
ebsent, . : ' of sbdominal segment from 2" 10 7.

5. Tracheal glls: The last abdominal - S, Tracheal gills nre wanting. (Fig. 17.2)
scgment carries four tracheal gills. . .

. . PUPA T

I, The respiratory trumpels are long and 1. The'respiratory trumpels are smali, broad

narrow and with small tefminal and with losge terminal opening. (Fig. 17.2)

aperture.
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ADULT

I, Budy built: The body of‘Cu!ex is wcll
built with legs.

1. The body of Anapheles mosquitoe is slender -
and delicate and the legs'aré weak. -

2. Body colour: The body is greyish and

without hair, In 4edes, body highly
ornamented wilh silvery spots/bands on
tharax, abdomen, legs.

2.°The body is greyish in colour and covered wnh
hair,

3. Wings: Wings spotted with only dark

scales.

3. Wings spolted with white and dark scales.

4. Abdomen: Abdomen is covered wilh

uniform rows of overlapping flat white
and dark scales.

4, Abdomen is without scales or with few
scaltered scales.

. Scufellum: The scutellem is tnlobcd

3. The scutellum 5 rounded.

oy

. Resting posture: When at rest, probosms
and body are-not in e straight line, the
abdemen being inclined towards resting
surface. -

6. When at rest, proboscis, head, throax end
abdomen are in a straight line with abdemen
pointing away from the resting surface making
an acule angle with the serface.

7. Maxillary palps: The maxillary palps of

male are [onger than the proboscis and
- those of female are shorter than the
probuscw

7. The maxillary palps are as long as the
proboscis in bath the sexes, but are clubbed at
the distal ends-in male. (Fig. 17.2)

ANCPHELINES

+

CULICINES

-ANOPHELES

AEDES CULEX

LGS

1L.ARVA

PUPA

a
3
%
=
L4
2
F
LONGEVITY
Female approximately 30 duys under ldeat natural conditions
Mo 210 6 dayg
FAVOURABLE CLIMATIC CONDITIONS
Dally mean temperaiure - 28t 30
vy Dally mesn relatlve kumidity - 60- 50 %

mosqultoes.

Flg. 17.2: Dll'l'erenees between varlous developmental sirges ofAnopheIzs. Culex rnd Acdas
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°17.5 OBSERVATION OF LIFE-HISTORY STAGES OF History Stags of
' ANOPHELES ,\ CULEX AND AEDES ' : Anopheles, Culex and

Aedes Mosquitoes from
Permanent Slides

" "You are now familiar with the life-stages of mosquitoes. Now we provide you a brief
“description of stages of mosquito life cycle. You should sketch what you observe
runder the microscope in your notebook. Label and give the descriptive features.

17.5.1 Eggs
a.  Eggs of Anopheles

gir-floats

-

i) About0.5-1.0 mm in length.

i} Boat-shaped and with paired lateral air-floats.

iiiy  Laid singly on clear water. ’ _

iv)  Egg has a flattened upper surface the “deck” and keel-shaped lower surface _
remains submerged. . ' " Fig.173:Eggof

v)  Colour of the eggs is brown but when freshy laid it is white (Fig. 17.3). ' Anopheles.

b.  Eggs of Culex

iy Laidinraft

i) Raft measures 3-4 mm long and 2-3 mm wide.
iii) Devoid of air-floats

iv)  Eggs are tapered at the free end (Fig. 17.4).

¢ Eggs of Aedes

i) Elongated, tapered at the end and blackish in colour.

ii}"  Laid in a batch buf not attached to each other

iii)  Air-floats absent '

iv)  Laid on the moist surface at the water’s edge and not the water itself.
v)  Can withstand desiccation (Fig. 17.5). ‘

17.5.2 Larvae
a.  Larvaofdnopheles

i) Commonly known as wriggler.

i) Body elongated and differentiated into head, thorax and abdomen.

fii)  Head with paired compound eyes, antennae, mandibulate mouth-parts and
feeding brushes, '

iv)  Thorax is unsegmented and broader than the head or abdomen, flattened and

limbless.
v)  Thorax has several groups of hair. .
vi)  Abdomen is long and cylindrical, comprised of 9 segments. Fig. 17.5: Egg of Aedes.
compoundeyc  first abdominal ciphth abdominal wo. ] )
. stgment segment spitaclos ninth abdominal

waler surface scgment

dorsal brush

antenna —— s e VAP

L gill
fecding brushes — tracheal gills

head  thorax palmate abdomen ventral  dorsal plate

hairss brush
Flg. 17.6: Larva of Anopheles. ‘

vii)  First segments are similar and éach has palmate hair, ~
177
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viii) -

ix)
X)

xi})

" b.

i)
ii)

E iii}

rv).

v)
vi)

vit)
viii)

ii)
it}
iv)
Vi)
vil}

vitt)

X)

xi)

8"‘ and 9" segments are modrfed and 8" segment bears the resprratory
apparatus which consists of paired spiracles.

Ninth abdominal segment bears rudder bristles and tracheal gills.

1t rests horizontal and parallel to the water surface.

Larva hatches into pupa (Fig. 17.6). '

Larva of Culex
Body is divided into 3 parts: Head, Thorax and Abdomen.

‘Head has a pair of compound eyes, a pair of jointed antennae, in front, you will

see a pair of special branches of hair, known as feeding brushes.

Thorax is slightly broader than head, unsegmented and limbless.

Thorax bears 3 pairs of lateral tufts of' hair, each tuft springing from a small
tubercle.

" On the dorsal side of 8" abdominal segment is located a Iong tabe which is

respiratory siphon. At the tip of the siphon, a pair of spiracles are present
which are opening of tracheal system.

To the last segment are attached four small leaf like tracheal gills surroundmg
the anus. These tracheal gills centam tracheae and probably take oxygen
dissolved in water.

The last segnient also bears a tuﬁ of rudder bristles which helps in svwmmlng
Palmate hair-are absent (Fig. 17.7).

water surface e
\ \“ / dorsal plate on

=1 = ninth abdeminat segment

irat iph
Fespiratoly siphion dorsal brush or tuft

comb on cightrr WYt
abdominal segment - \ ' tracheal gills

fecding "~
brushes _ anlenna

Fig. 17.7: Larva of Culex.

Larva of Aedes

Cylindrical and elongated. .form

White in colour except head and siphon which are black in colour

Head is globular and is small in relation to thorax.

Head carries feeding brushes, anterinac.

Antennae are small, cylindrical and smooth.

Thorax is roughly globular in shape and contains lateral hair.

Abdomen 9 segmented 8 equal segments with a small additional terminal anal

segment.

Each segment carries a series of hair.

At the posterior lateral aspects ol the 8% sepment in each side is consplcuous
row of spiny scales, comb teeth, forming a single row of 8-12 teeth.
Respiratory siphon on the g segment.

Anal gills on the last segment (Fig. 17.8).
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Histary Stages of

Anopheles, Culex and

" Aedes Mosquitocs from

spiracle }rccn."n Permanent Slides

dorsal plate on

waler surfoce \

comb on cighth

lominal se i
Iubd n'unn_l scgment anal gills

- Fig. 17.8: Larva of Aedes.

1753 Pupae
a.  Pupa of Anopheles

1) Body comma-shaped, differentiated into cephalothorax and abdomen.

i} - Abdomen eight-segmented with the pair of paddles at the tip and flexed below
. the cephalothorax. , - :

iii) Respiratory trumpets shorter than those of pupa of Culex and on the upper

surface. :
iv)  Cephalothorax covered by transparent puparium. '
v)  Compound eyes on the sides of the head. .

vi} Non-feeding stage but very active.
vii} Emerges into terrestrial imago (Fig. 17.9).

rudiments off -

respimatory
appendages trumpels

cephalolhorax

antenna
eye :
paddles
abdamen
- Pupa of Anopheles

Fig. 17.9: Pupa of An'ppf:e!es.

i) Body comma-shaped, differentiated into cephalothorax and abdomen,
i)  Respiratory trumpets farge and funnel-shaped.

iii)  Cephalothorax covered by transparent puparium,

iv) Compound eye dn the side.of the head.

v).  Non-feeding but very active stage.

¥iy  Emerges inio adult mosquito which is terrestrial {Fig. 17.10).
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! . . ] cephalothorax
LI respiratory

trumpets

abdomen

Pupa of Culex,
Fig. 17.10: Pupa-ofCufer.

c.  Papaof dedes

i)  Comma-shaped.

it)  Body divided into cephalothorax and abdomen which is flexible.

iii) ~ Breathing trumpets are cylindrical in shape.

iv)  Tail fins or paddles are almost circular in shape, being slightly longer than

broad:
v}  Non-feeding but very active stage.
. vi) Intermediate stage between larval and adult mosquito (Fig. 17.11).

Respiratory trumpet

Cephalothorax

Eye

Fig. 17.11: Pupa of Aedes

17.54 Adults
a, AdultAnop!:e!es_

i)  Body is divided into head, thorax and abdomen.

i)  Head bears mouth parts, compound eyes and antennae, -

i)  Maxillary palps are as long as the proboscis in both the scxes but clubbed at the
distal end in the male.

tv)  The thorax carries a pair of wings, three pairs of legs and a pair of halteres.

v)  Abdomen has 8 similar segments. :

vi) - Last segment is modified into terminalia for mating and for ovipositing.

vii) Rests at an angle keeping proboscis, head, thorax and abdoinen in a straight

' line, ' -

viii) Breeds in clean ponds, rain water colicctions, siow moving streams (Fig. 17.12).
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i)
i)

iv)

vi)
vii)
vili)

X}

<.

i)
i)

Fig. 17.12: Adult Anopheles mosquilo.

Adult Crlex

Stronger body than that of'Anophe!es

Body is divided into head, thorax and abdomen.

Head bears mouth-parts, compound eyes and antennae.

Maxillary palps of male are longer than the proboscls and thosé of females are
shorter than the proboseis.

. The thorax carries a pair of wings, three pairs of legs and a palr of halteres.

Wings have only dark spots.

Abdomen has 8 similar segments.

Last segment is modified into terminalia for mating and for 0wp051tmg

Rests parallel to the surface, proboscis and body being not in straight [ine, the
abdomen being inclined towards the resting surface.

Breeds in polluted water pools such as soakage pits, and ponds of sewage works
(Fig. 17.13). -

Adult Ae&és ) Fig. [7.13: Adult Crfex mesquito.

Body highly ornamented and divided into head, thorax arid abdemen.
Head bears mouth-parts, compound eyes and antennae.

Arihropoda-V : Life
History Stages of
Anopheles, Culex and
Aedes Mosquitoes lrom
Permancnt Slides

181°
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i)

iv)

V)
vi)
vii)

viii)
ix)

xi)

Maxillary palps of male are longer than the prohosc:s and those of females are
shorter than the proboscis,

Thorax has relatively Iarge accomodative legs, wings and the ha]teres
Abdomen 9 segmented, 1* eight segments are similar, while 9" is modified for
reproductive funtion.

Brilliant silvery broad scales on the thorax and white spots on the legs.

In abdomen markings are formed by white, pale or yellow scaling shown up on
a black background.

Basal banding on abdomen is pa]e

Container breeder i.., breeds in vases, waterjars, tyres, desert coolers overhead
water tanks efc.

Urban mosquito (very common in cities)

Bites during day time (Fig. 17.14),

Fig. 17.14:" Adult Aedes mosquito.

17.6 TERMINAL QUESTIONS

L

With the help of labelled dlagram show the different stages in the life cycle of

Anopheles. (No description)
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Fill in the blanks.
i} Life cycle of a mosquito is an example of

melamorphosis.
ii}) Amosquitohas .........cceeeeninnnnn.ie pair of wings.
.iii) Body of mosquito is divided into ...............ocovun.. regions. .
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EXERCISE 18 . PREPARATION OF PERMANENT

MOUNTS OF MOUTH-PARTS OF
COCKROACH AND MOSQUITO
Structure ' L ) o
18.1 Imtroduction ' 3
Objectives . : :

182  Material Required - N :

18.3  Method for Preparation of Mount of Mouth-Parts of Cockroach

+ 184-  Observation of Cockroach Mouth-Parts under Microscope
185 Method for Preparation of Mounts of Mouth-Parts of Mosquito

18.6  Observation of Mosquito Mouth-Parts under Microscope

18.7  Terminal Questions

'18.1 INTRODUCTION

The insects inflict logses and injuries to humans and their possessions by eating or
feeding or by transmitting diseases through thieir bites. Hence, mouth-parts form very
‘important organs of an insect, Depending upon the feeding habits, mouth-parts of
insects show many specializations in form and develépment. The study of the moyth-
parts of insects is one of the most important aspects as they play a major role in
planning the pest control strategies, Mouth-parts include two distinct pairs of -
appendages, i.e. mandibles, and the first pair of maxillae; one median labium or lower
. lip represented by a united pair of second maxillae, and fabrum or upper-lipanda
hypopharynx. Two important modifications.of the mouth-parts in consideration with
the nature of food and the mannér of feeding (biting and chewing type and piercing
and sucking iype) will be described in this exercise. :

‘Objectives _
After performing this exercise you should be able fo:

identify, and prepare the mounts of mouth-parts of cock_roacﬁ and mosquitoes,
distinguish between mouth-parts.of cockroach and mosquitoes,
distinguish between mouth-parts of Culex and Anophelés mosquitoes, and

distinguish between mouth-parts of male and female Culex and Anopheles
mosquitoes. )

18.2 MATERIAL REQUIRED

Compound microscope L
Potassium hydroxide (Caustic'soda)
Testtube -~ .
Test tube holder
Bunsen burner
Petri dishes/Watch glass
Dissecting needies
Forceps (small)

“Absolute alcohol
Clové oil/xylol-

. Canada Balsam

Microslides

. Cover glass

. Glycerine 3

. Practical Record book

Specimens of Cackroach -

. Culex Mosquitoes (Mate and Female)
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18. Anopheles Mosquitoes (Male and Female)

18.3 METHOD FOR THE PREPARATION OF MOUNT OF
MOUTH-PARTS OF COCKROACH

For examination of the mouth-parts, take out the head of a fresh specimen.

Macerate the muscle tissue of the head by boiling in 10 per cent caustic soda solution
(Fig. 18.1 a). Use a pin in the test tube to reduce “bumping”. Remove the test tube
from the flame at frequent intervals and observe the head. When it sinks quickly and
remains on the bottom of the test tube, it has been boiled enough.

Rinse thoroughly, bemg careful notto get any of the caustic soda on hands, clothes or
table.

Removing the Mouth-Parts: Hold the cackroach head by means of a dissecting-needle
inserted through the neck and remove the mouth parts one by one as described below,
Use fine forceps to lift the labium, hold it near its base and pull gently (Fig. 18.1 b).

{c)

Fig. 18.1: (a) Boiling the macerated muscle tissue of head, (b} Lifting the labjum with forceps,
() Arrangement of mouth points to make {idy mount.

If the labium does not come away easﬂy the muscle is insufficiently macerated and

“the head should be boiled again in caustic soda.

(NOTE. BE VERY CAREFUL NOT TO DAMAGE THE OTHER MOUTH-PARTS.

MATOQ ALY T THTAVITIIY TTIN DADTD AINYDN T RTTIe
UDD}'\. LDJVG lr l‘iﬂbﬂl}ﬂﬂ!\l IV IININLIC L AL Pl INLYLIN Lol LhLES

HEAD OR MOUTH-PARTS BECOME DRY).
Place the labium in water in a watch glass/cavity black in a safe place.

Similarly, remove the maxillae and the hypopha!ynx; slipping the forceps under each

-part in turn and holding it as niear the base as possible when making the final poll.

_ Place the maxillae and hypopharynx with the labium,

Similarly, remove the mandibles. Cut off the labrum with a small piece of the clypeus. -~
Place the mandibles and labrum with the other mouth-parts. '



Dehydration and muuntmg Dehydrate the mouth-parts dlrcctly by soaking in 70%
. and then absolute ah:ohol Clear in clove 01[ Mount in balsam.

. (Note: To make a tidy mount place the mouth—parts in-the arrangement shown in Fig.

. 18.1 cand asclose together as possible without actually touching. Make a ring of
: balsam round them. The ring should be snaller in diameter than the cover-slip, Place
* adrop of balsam on the cover-slip. lnvert the cover-slip rapidly and fower it gently
~ into place so that the drop of balsam on it strikes the middle of the ring of balsam on.
- the sllde)

18, 4 OBSERVATION OF COCKROACH MOUTH-PARTS
- UNDER MICROSCOPE

You are now familiar with the mouth-parts of cockroach. You should sketch the
mouth-parts as you observe these under the microscope in the record notebook. Label
and describe the various parts. '

Mouth-parts of Cockroach

i) . Mouth- parts are of biting and chewing type or mandibulate type

i) Mandibles broad and plate-like with inner margins serrated, adapted for biling
and chewing the food. : -

iily Maxillae consist of :
a) Basal part protopodite formed of cardo and st|pes.
b) Outer part exopodite forms maxillary palp.
c) Inner part endopodite formed of lacina and galea.

. iv) - Labium forms the lower lip and is formed of: -
a) . Basal part — having submentum, mentum and prementom.
b) Outer part —represented by paired labial palps.

. ¢} Inner part—formed of paired glossae and paraglossae.

v}  Hypophyrynx tongue-like with opening of salivary ducts."

vi)  Labrum and epipharynx form upper-lip. (Fig. 18.2)

MAXILLA
cardo :

submentum

Fig. 18.2: Mouth-psrts of Cockroach,

_ Preparation of Perman -
Mounts of Mouth-Fariz +

Cackroach and Mosqu,
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18.5 METHOD FOR THE PREPARATION OF MOUNTS
OF MOUTH-PARTS OF MOSQUITO

1. Decapitate (remove the head) the mosquito (Culex or Anopheles whichever is
provided) and treat the head with 10% potassium hydroxide solution either by
leaving it in the solution for several hours at room-temperature or heating to

" - boiling for 1-2 minutes. This process softens the stiff mouth-parts so that they will
spread when the head is transferred to mounting media.

2. Rinse the head in water.

3. Transfer the head with the help of a dissecting needle to a drop of glycerine on a

-slide.

4, Put the coverslip.

5. Apply gentle pressure on coverglass with a needle to spread out the mouth-parts at
least near the tips to make identification easier.

Mouth-parts of mosquito include the following:

i)  The labium, which normally encloses several other parts making up the
proboscis. The labium is grooved dorsally to receive these parts and provided
distally with a pair of short labella that have been interpreted as the labial palp.

iy A pair of jointed maxillary palps.

i) A pair of maxillae which may be recognized by the distinct serration or teeth
along the edge of the distal tip.

iv) A pair of mandibles with a blade-like tips which are very finely serrated.

v)  The labrum-epipharynx which is much heavier than the mandibles and maxillae
and is grooved ventrally and

vi)  The slender hypopharynx with the salivary duct extending through the middle of

it.

18.6 OBSERVATION OF MOSQUITO MOUTH-PARTS
UNDER MICROSCOPE

You are now familiar with the mouth-parts of a mosquito. Sketch the mouth-parts of
Anopheles and Culex mosquitoes (male and female) as you observe under the
microscope, label and describe the various parts.

Mouth-parts of Culex- -

i}  Mouth-parts piercing and sucking type with labium modified into an elongated

proboseis. :

ii)  Maxillary palps very small at the base of proboscis in female and pointed and
longer than the proboscis in male.

lii) Maxillae and mandibles in the form of elongated needle- like styles in females

~and adapted for cutting and making wound in the host skin, mandibles and

maxillae reduced in males,

iv)  Antennae are pilose with short and few hairs of bristles in female and bushy
(plumose) in male. (Fig. 18.3)

Mouth-parts of Anopheles

i} Mouth-parts-piercing and sucking type with labium modified into an elongated
proboscis,
i)  Maxillary palps are simple, and nearly equal to the praboscis, in males
" maxillary palps are club-shaped at the distai end.
iii) Mandibles, maxillae and hyp0pharynx in the form of elongated stylels
Mandibles and maxillae reduced in males.

iv)  Antennae less bushy i.e. with small scanty hair in female and plumose (bushy)

in males. (Fig. 13.4)
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Fig. 18.3: Mouth-parts of Culex, A — Male, B — Female.

cye
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&‘. maxillary paip ey
_{} X mandibles =g~

hypopharynx 1
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labeita S N labella

Anopheles male ' ' Anoplicles female

F-ig. 18.4: -Mouth-pa'rts of Anopheles, A — Male B — Female.

18.7 'TERMINAL QUESTIONS

l. Draw a labelled diagram of mouth-parts of cockroach and mention the method of

feeding.

..................................................................................................

Pre_para-tion of Permanent
Mounts of Mouth-Parts of

Cockroach and Mosquito
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Animal Diveisity Lab, 2. List the differences between mouth-parts of i) male and female Culex and ii) male
) . and female Anopheles. :
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EXERCISE 19 STUDY OF THE FRUITFLY
DROSOPHILA FROM MOUNTED
SPECIMEN

Structure

19.1  Introduction

Objectives
19.2  Material Required - -
19.3  Method and Observations
" 19.4, “Terminal Questions

19.1 INTRODUCTION

Drosophila commonly known as fruitfly or vineger fly, belongs to the order Diptera
of class Insecta under Phylum Arthropoda. It is a small insect about 2 mm size, has a
.yellowish brown ta rusty brown body and clear, unmarked wings.

D. melanogaster is well-known as an excellent genetic material for chromosomal
studies and is easy to culture. Its larvae can easily be reared on artificiat media for
experimental investigations. :

Objectives

After performing this exercise you should be able to:

e identify the fly, )
s describe its diagnostic features,
e draw a diagram to show its external features.

19.2 MATERIAL REQUIRED

1. Hand iens

2. Compound microscope.
3. Mount of Drosophila
4. Practical Record Book

19.3 METHOD AND OBSERVATIONS“

Examine the permanent mounts of the specimens of adult fruit fly under low power of
microscope-and note the following features: :

*§)  Small insect having only one pair of forewings with few veins.

ii)  Hindwings are represented by a pair of balancers or halteres.

fii) Body divided into head, thorax and abdomen. ' -

iv) Head bears large compound eyes, 3 ocelli and plumose type antennae, having 2
basal segments and a fringed flagellum. : .

v)  Mouth-parts are of sucking type. Feeds upon fermenting fruits.

vi) Broad thorax bears bristles.

vil) Abdomen has dark posterior bands. .

viii) Metamorphosis is complete consisting of egg, larva, pupa and adult,

ix) Examine the specimen to verify the features listed above,

You shouild skefch what you observe under the microscope in the record note book,
label and give the descriptive features. '

191
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forewing

Fig. 19.1: Drosophila melanogaster.
Classification and its Justification
Drosophila : (Fruitfly) -
Kingdom Animalia Animals, multi-cellular organisms with cells
’ - - that lack a cell wall, many capable of movement
or movement of some of their body parts or

capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum Arthropoda . Bilaterally symmetrical, triploblastic and
- segmented,
: Limbs jointed, exaskeleton chitinous
Class Insecta 3 pairs of legs, wings present
Division Endopterygota Metamotphosis complete
Order Diptera Forewings present, hind wings reduced to
' halteres
Family Prosophilidae

Scientific name Drosophila
Commop name Vinegar fly, Fruit fly

Habit and Habitat

In the household, we usually come across these flies at the end of summer and the
beginning of autumn, when they are seen flying showly in masses on fermenting
fruits, very common on banana aad on exposed foods. About 1000 species are known.
It is a synanthropic (close association with human beings) species causing damage in
the food industry, whiere absolute liygienic conditions are main defense ageainst them.
The larvae speed up the decomposition of fruits, vegetables, jams, cheese and
foodstuffs and the adult fly causes further damage by spreading yeast cells over them.

Distribution

This is a cosmopolitan species distributed over the whole globe,

kN




19.4 TERMINAL QUESTIONS

i. Draw a labelled diagram of Drosophila giving salient features?

.................................................................................................

..................................................................................................
...................................................................................................
.................................................................................................
..................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................
..................................................................................................
.................................................................................................
.................................................................................................
.................................................................................................

Study of the Fruitfly
Drosophiia from
Mounted Specimen
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EXERCISE 20 - THE COMMON COCKROACH

- PERIPLANETA AMERICANA -
EXTERNAL FEATURES,
DISSECTION AND TEMPORARY:
MOUNTS

" Structure
\20.1 ~ Introduction
Ohjectives :
20.2  Material Required
20.3  External Features of Cockroach .
20.4  Dissection ‘ ' y
“Alimenlary Canal of Cockrodch o
Male Reproductive Organs of Cockroach -
Female Reproductive Organs of Cockroach
20.5  Temporary Mounts
Mouth Parts
) Salivary Glands
20.6  Precautions to be taken in Dissections
20.7  Terminal Questions

20.1 . INTRODUCTION _ g

Cockroach is 4 reddish brown insect and is cosmopolitan in distribution. Cockroach is
one of'the commonest insects, easy to obtain, maintain in the [aboratory for variety of
studies and for performing physiological experiments. It is large in size, easy to
handle and convenient for dissection and mounts. Its body is dorsoventrally flattened,
elongated and bilaterally symmetrical. You can distinguish a male and female
cockroach by examining its external features. You can observe the male and female
reproductive organs by dissecting it. While dissecting the head and upper region of
cockroach, you ¢an observe the mouth parts and salivary glands and mount them.

Objecctives
After performing this exercise, you should be able to:

trace its alimentary canal,

mount its safivary glands,

mount its mouths parts,

trace male/female reproductive organs of cockroach and draw their labelled
diagrams. a ' '

20.2 MATERIAL REQUIRED

Anaesthesized cockroach
Dissection Tray

Ty ™ | » e
L i55CC00NH oOX

Record Book, pencil and eraser

:I".\LJM'—'

'20.3 'EXTERNAL FEATURES OF COCKROACH

Take a freshly killed cockroach (killed with chloroform vapours) and put it in the
dissecting dish. Tdentify and note the following features (Fig. 20.1): '

Body is dorsoventrally flattened, elongated and bilaterally symmetrical.
Colour is reddish brown. There are two black patches on prothorax.
Body is covered by cuticular exoskeleton.

Bodv is differentiated into head, thorax and abdomen.

B —
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Animal Diversity Lab. . 5. Head is roughly triangular and hangs at right angles to the axis of body. It bears
' compound eyes, antennae and mouth-parts. ' )

. head” ARG o - © lhead moeully parts

coxa
compound £ye ’
femur

pronotum of prothorax

tibia
lorelep
frochanter
mesothorax
larsus
metathorax :
— .
. T claws
middle feg
abdomen = .
"~ pulvillus
hindleg
. - . . » o~
hindswing wings in repose 7 sternum
anal circus th
16% 1ergum anal siyic ovipositor valves 10" tergum

[ -

Fig. 20.1: (2) Dorsal view of a cockroach. (b) Ventral view of 2 cﬁckr‘oach.

6. Three segments in the thorax - prothorax, mesothordx and metathorax.
- 7. Twao pairs of wings attached to mesothorax and metathorax dorsally.
8. Three pairs of legs-attached to mesothorax and metathorax dorsally. )
9. Out of two pairs of wings, first pair is thick and known as tegmina and second
: pair of wings is membranous. : -

10. Legs end in claws and are well adapted for walking on vertical surfaces. Each
leg consists of coxa, trochanter, femur, tibia, tarsus; pulvillus and claws.

11. Ten segments in the abdomen which are without aPﬁendages. Terga of 8"
and 9" are partially overlapped by the tergum of 7" segment. Tergum of tenth
segment is bifid and carries anal cerci in both sexes. In case of male the
abdomen also carries in addition to a pair of anal cerci one pair of anal styles.
In the first abdominal sides ofthe body, eight pairs of spiracles or stigmata are
present. ~

12. There are 10 pairs of spiratles, two of whicl are [ocated.on the sides of meso-
and metathorax and eight pairs on the sides of abdomen. '

Differences between male and female cockroach are shown in figure (Fig. 20.2) and.
tabulated below:

o™ sternum

analcercus

styles 1" tergum ot tergum 7™ sternum

Male Female

Fig. 20.2: Differences bebween male and female cockroach.
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Table 20.1; Differences between Male and Female Cockroach

Male Cockreach ’ Female Cockroach
Abdomen narrow Abdomen broad
2. Sternum of 7 segment not bifid 2. Sternumof 7® scgment bifid and
produced backwards into boat shaped
genital pouch

3. Abdominal appendages - two pairs- 3. Abdominal appendages - one pair - only
anal cerci and anal styles anal cerci (no anal styles)

4. Genital aperiure between 9" and 10° | 4. Genital aperture on 8" stemum.
stermum. -

20.4 DISSECTION -

20.4.1 Alimentary Canal of Cockroach
Procedure:

L. Put chloroformed cockroach in the dissecting tray with ventral side facing

upwards to determine the sex. Now invert it so as to face the dorsal side upward

for proceeding with the dissection. -

2. Remove the wings and give the incision along the [ateral sides, thereby cutting the

arthrodial membrane between terga and sterna.
3. Remove the tergal plates one by one carefully without disturbing the internal
organs.

4. Remove alf the fat bodies with the help of brush and expose the alimentary canal

and display. it on one side of the body. , , :
5. Separate out salivary glands from the crop and spread them carefully.

lobes of
salivary glands

abdominal
hepatic ganglia

cacca

conglobate
gland

mid-gut '
A vasdeferens
malpighian Spete/ A
wbules ' 8 testis
. / / mushroom
ileum - color shaped gland
© recum gyl
w1 Tl | i vri Lo
Fig. 265: AR A B CHRR
‘Alimentary Canal-

| Oesophagus cornitigues into the crop which is thin walled, elongated and pear-
shaped struclure‘hxtending upto the abdomen.
. ure

The Common Cockroach
Periplaneta americana —
External Features, Dissection
and Temporary Mounts
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2. Gizzard is rounded in shape and is thick walled muscular structure present at the
base of crop.

3. The mesenteron is characterized by the presence of eight tubular enteric caecae at
the anterior end and numerous hair like malpighian tubules at the posterior end.

4. Ileum, colon and rectum not markedly differentiated.

Rectum opens to the exterior by anus,

6. A pair of salivary glands present tn the prothorax. Each is differentiated into a
receptacle and a glandular portion. Separate ducts arise from each of them and
unite to form the common efferent salivary duct opening at the base of
hypopharynx (Fig. 20.3).

Lh

Note: The same specimen could be used to proceed observations on reproductive
system if not disturbed or mutilated, otherwise take a fresh specimen for the
next dissection.

204.2 Male Reproductive Organs of Cockroach
Procedure

1. Take chloroformed male cockroach with dorsal side facing upwards and cut on
either lateral side and pin the animal in the tray.

2. Without disturbing the fat bodies, remove the tergal plates one by one carefully.

3. Locate whitish honey comb like structures, the testes on either lateral side close to
the arthrodial membrane from segment 4" to 6",

4. After locating testes, remove fat bodies and alimentary canal.

5. Trace vas deferens from the posterior end of testis and clear up the remaining
structures. :

6. Cut the tergum of last abdominal segment in order to expose the genital chamber
and its copulatory appendages.

Observations _

1. Two testes present in segment fourth to sixth one on either side.

2. Two vasa deferentia arising one each from the posterior end of each testis.

3. One ejaculatory duct present midventrally as thick and wide muscular duct.

4. One mushroom gland - white mushroom-shaped structure present above the unijon .

of two vasa deferentia. _

Conglobate gland is leaf like which is placed below the ejaculatory duct.

6. Around the male genital pore are found gonapophyses, pseudopenis, titilator, and’
right and left phallomeres (Fig. 20.4 a).

Lh

20.4.3 Female Reproductive Organs of Cockroach
Procedure '

Step 1 and 2 are same as in the procedure for male cockroach (having selected a

female cockroach this time). _ _

3. Locate two white prominent ovaries in the posterior part of abdomen and then
remove the fat bodies with the help of the forceps and brush.

4. Lacate two oviducts on either side attached to posterior margin of ovary.

Now reinove lust abdominal gangiion of the ventrai nerve cord. Below this are

located spermatheca and vagina. ,

6. The colleterial glands which are milky white and highly branched are present in
the posterior part of abdomen.

w

Observations

Paired ovaries one on each side in the abdominal cavity and consists of 8 ovarioles.

2. Oviduets are short and wide tubes joining medially to open into the vagina.

3. Spermathecae which consists a sac-like structure and a filamentous cgiled position
is present at the junctiod of vagina with the genital chamber. .

4. Colleterial glands open into the genital pouch (Fig. 204 b).

[a—
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Fig. 20.4: Cockroach. a) Male reproductive system. b) Female reproductive system.

The Common Cockroach
Periplaneta americann —
Extcrnal Features, Dissection
and Temporary Mounts
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fimai Diversity Lab. 20.5 TEMPORARY MOUNTS
20.5.1 Moutfl-Parts

You have already carried out an exercise on preparing permanent mount of mouth
parts of cockroach in Exercise 18. Here, it is simply a repetition, but only to prepare a
temporary mount so as to relate them with the alimentary canal.

Procedure

Remove the mouth parts one by one as described below and place them in a drop of
water on a clean slide in a manner as shown in Fig. 20.5.

I. Hold cockroach on the neck region with your hand with ventral surface facing you.

2. Locate the lower lip (labium) of mouth which is a flattened plate on the floor.
Hold it from its base with the help of a pair of forceps and pull it out. This is
labium.

A. Next, remove maxillae from the sides and then the mandibles underneath them.
5. Below the labium is present hypopharynx in the middle line.

6. Finally take out upper lip called labrum.

Observations

I Mouth-parts mandibular type, i.e. biting and chewing type.
2. Mandibles plate-like and broad. The inner margins are serrated (toothed) adapted
for biting the food.
3. Maxillae consist of: .
i) Protopodite - basal part, formed of cardo and stipes
if) Exopaodite —outer part, forming maxillary palp.
Hi) Endopodite — inner part, formed of lacina and galea
4. Labium which forms the lower lip is composed of:
" i) basal part having submentum, mentum and prementum.
11} paired labial palps which represent the outer part.
itf) inner part which is formed of glossae and paraglossae.
Hypopharynx tongue like with opening of salivary glands.
6. Upper lip formed by labrum and epipharynx (Fig. 20.5).
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Fig. 20.5: Moulh-l;:s‘lrts of cockroach.
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20.5.2 Salivary Glands =

) Procedure

Pin a freshly chloroformed cockroach in the dissecting tray w:th the dorsal side
facing upwards.

2. Cut open on either lateral side.

3. Remove tergal plates one by one upto the head region.

4. Locate the CIOP.

~5. - Carefully search for white coloured ﬂancncd glandular structure around the

- anterior part of the crop.

6. Clear them upto the neck. Then geatly turn over the head. .

7. Clear the neck region in order to expose the efferent salivary duct.

8. Remove the labium, hold the hypopharynx and pull out the glands.

9. Keep it in a watch glass tn water.

Or : :

Stretch the glands on a slide and fix them in 70% aleohol, wash and do single
(eosin or borax carmine) staining for mounting. Mount on a slide by properly
stretching in water and put a coverslip.

Observations

I. Salivary glands are located in the prothorax of cockroach and open at the base of
hypopharynx. ' ‘

2. Each salivary gland has a g[andular part and the reservoir.

3. Inthe glandular part, there are four main lobes. The lobes have separate salivary

- duets, which uIt:mathyJom together to form the common salivary duct.

4. There arg two reservoirs with separate ducts.

5. Ducts of reservoirs join the cortmon salivary duct to-form efferent salivary duct.

6. Salivary glands are source of digestive enzymcs which help in digestion of food

(Fig. 20.6).

hypopharynx

clierent
salivary duct

common dct
of glands

-common duct
of reservoirs

receplacles or resetvoirs

Fig. 20.6: Salivary glands of cockroach.

20.6 PRECAUTIONS TO BE TAKEN IN DISSECTIONS

2.
3.

In fixing animal, stick thee pins obltquely and not vertlcally so that (heir heads do
not come in the way or ohscure the dissection.

Never cut away any thing unti) you are quite certain about what you are removing.

Dissections should be done in vwater. The water must completely submerge the
dissection.

The Common Cockrencl,
Periplaneta mnericana -
Externat Features, Disscctio
and Temporary Moun:



Animal Diversity Lab. 4. Always keep the water clean in the dissecting dish during dissection by changing
it, whenever required so that visibility remains good,
5. Black paper your dissection for good display.
6. Invertebrates are always dissected from the dorsal side.

20.7 TERMINAL QUESTIONS

- . [. Which type of mouth-parts are present in cockroach and what for?

2, How can you differentiate male and female cockroach just by observing them
externally?

anus.



EXERCISE 21 ECHINODERMATA : OBSERVATION
' AND CLASSIFICATION OF
SPECIMENS AND STUDY OF ONE
REPRESENTATIVE LARVA

Structure

21.1  Introduction
Objeclives
21.2  Material Required
21.3  Schematic Classification and features of Phiylum Echinodermata
Posilion of Echinodermala
General fealures of Eehinoderms
Further classification of Phylum Ecinodecrmata
" Distinguishing features of Subphyfa-Pelmalozoa and Eleutherozoa
214 Type Specimens of Echinodermata '
Antedon
Opliiura
Eehinus
Holothitria
Asterias
21.5  Study of Bipinnaria Larva
21.6  Terminal Question

21.1 INTRODUCTION

This [ab exercise is based on unit 6, {section 6.3) Block 2 of the LSE-10 coursé which dealt
“with phylum Echinodermata. You will recall that Phylum Echinodermata includes spiny
skinned animals whick are exclusively. marine (Gr. echinus: spiny; derma: skin). They have
the following characters which are not found in animals belonging to any other phylum:

i) Bilaterally symmetrical larvae but radially symmetrical adults. Thus they exihibit
secondarily penfamerous , radial symmetry found in adults.

i) A skeleton made of calcarcous plates or ossicles ,bearing projecting spines.

iii) Small pincer-like bodies present among plates calied pedicellariae.

iv) Organs called “tube feet” or podia responsible for locomotion.

You shall be able to see the above-mentioned features when you handle echinoderms.
Echinoderms also possess certain unique features which can be seen after dissecting
the animals. These features are:

(i) asystem of coelomic channels forming a water vascular system with externai
tubular projections used in feeding and locomotion.
(ii) a blood lacunar system called the haemal system.

In this exercise you will study the type specimens of Phylum Echinodermata and the
bipinnaria larva which occurs in the life-cycle of echinoderms

Objectives
After performing this exercise you should be able to:

o . identify and give the scientific and common names of Antedon,

Asterias, Ophinra, Echinus, Holothuria. '
o classify the identified Echinoderms up to the level of classes and list characters
justifying their classification and mention special features, if any
differentiate between stalked and unstaiked echinoderms. .
relate the stfucture of echinoderms with their habitat, which is the deep sea.
mention habitat and geographical distribution of identified enchinodermata genera.
draw labelled diagrams of the identified genera of echinoderms.
identify, describe and draw labelled diagram of bipinnaria larva of Asterias from
permanent slide. '

a o o O
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21.2 MATERIAL REQUIRED

l
2
3,
4

Preserved specimens of Antedon, Asterias, Ophiura, Echinus and Nolothuria.
Permanent slide of bipinnaria larva. :

~ Compound microscope.

Drawing sheets, pen, pencil, ruler, eraser.

21.3 SCHEMATIC CLASSIFICATION AND FEATURES OF

PHYLUM ECHINODERMATA

Before you proceed with the practical en Echinodermata let us refresh your
knowledge about classification of this phylum.

21.3.1 Position of Echinodermata

Classification with its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells

that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their Iife
cycle; heterotrophic nutrition.

Sub-kingdom Eumetazoa Animals with tissues and organs.
Grade i Bilateria Bilatcral animals
Division Deuterostomia Cleavage is radial and usually indeterminate,

mouth arising some distance interiorly from °
blastopore. Mesoderm and coelom develop
primitively from out-pocketings of the

primitive gut. :
Phylum Echinodermata Secondary radial symmetry, endoskeletal plates.
21.3.2  General Features of Echinoderms .
(i)  Body exihibits -radial symmetry.
(i)  Animals shows pentamerous organization of different pérts, that is, parts are
arranged in multiples of five. :
(iii) A distinct anterior end or head is absent. _ _ _
(iv) The surface of the body bearing the mouth is termed the oral surface. The
opposite surface is called aboral surface. In the natural position, the aboral
surface is directed upwards and the oral surface downwards. .
(v)  Theradii along the arms are termed ambulacra and the alternating interradii are
termed adamhulacra (singular : adambulacrum). )
{(vi) The tube feet are present, '
(vii} The calcareous plates are present.

21.3._3' Further Classification 6f Phylum Ecinodermata

"Phylum Echinodermata

Subphylum | . Subphylum
Peimatozoa- s Eledtherozoa
(Echinoderms having a stalk on the aboral side) _ (Stalkless Echinoderms)

the only living class e.g. Feather star

Class Crinoidea

© Classes

- , ; T
Conceniricycloidea  Asteroidea Ophinroidea  Echinoidea Holothuroidga
Sea daisies * Star fishes Brittle stars Sea urchins, Sea cucumbers

Seadollars’



213.4 Distinguishing Features of Subphyla Pelmatezoa and
Eléutherozoa

The Phylum Echinodernata is divided into two subphyla, the Pelmatozoa and
Eleutherozoa. The distinguish features of these phyla are given in table 21.1

Table 21.1: Main features of subphyla Pelmatozoa and Eletherozoa

PELMATOZOA ELEUTHEROZOA
Body is in form of cup or calyx, bome | Members of this geoup are free and not bound.
on aboral stalk during part or all of life; Body is star-shaped;
Qral surface is directéd upward; Oral surface directed towards substratum that is
: oral-aboral
Open ambulacral grooves present; Axis is paralle] to substratum, Bo'd'y with or
without arms; Ambulacral prooves open or
closed

Madreporite absent,both mouth and anus
on oral surface;

Several fossil classes in addition to living
class Crinoidea.

From the above table you can make out that phylum Echinodermata is divided into
two subphyla of which Subphylum Pelmatozoz includes only one living class,

Crinoidea. On the other hand, stalkless Subphylum Eleutherozoa includes five classes -

~ Concentritycloidea, Asteroidea, Ophiuroidea, Echinoidea and Holothuroidea. So if
you were to classify an echinoderm for example the starfish Pentaceros, you would do
it as follows:

Classification with its Justification

Kingdom Animalia Animals, taulticellular organisms with cells
that lack a eell wall, many capable of
movement or movement of some of their body
parts or capable 6f movement at some time of
their life cycle; heterotrophic sutrition.

Phylum Echinodermata Secondary radial symmetry, -ndoskeletal
plates, pentaradiate, coelomate, with spiny

- skin and water vascular system. '

Subphylum Eleutherozoa Stalkless and free-living; tubefeet with

' suckers; mouth on the oral surface and anus
on the abioral sirface.

Class Asteroidea -~ Body star-shaped; bases of anus not distinctly

.. marked off from the disc; oral surface

directed downwards and aboral surface
upwards; ambulacra form prominent grooves
provided with tube feef.

Genus Peintacercs -

Commeon name Star fish

21.4 TYPE SPECIMENS OF ECHINODERMATA

Before we begin the study of the selected specimens of the follbwing echinoderms —
Fealher slar, Britlle star, Sea urchin, Sea cucumber and Star fish. You should be aware
that though members of the various classes of echinoderms often appear to be
superficially different, however their structure is fundamentally simifar. For example,

Echinodermata :
Observation and
Classification of Specimens
and Study of Orie
Representative Larva
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sea cucumbers lack the five arms of sea stars, but they do have five bands of tube feet
and thus show the same basic pentaradlate symmetry. :

214.1 Antedan _
Antedon (F ig- 21.1) is commonly called “feather star” or “sea Iily”
Examine the specimen and note the following features:

()  The body of Antendon is made of a central convex disc ofcalyx and five
equidistant, elongated slender radiating arms. L
(i) Each arm is divided into two branches at the base, so there are in effect ten tong
arms.
(iii) The arms are slender, flexible, movable and bear smali-spine-like structures or .
pinnules on the two sides.
(iv) The body has a distinct upper oral and lower ahoral surface, 5
(v) Aboral surface bears several root- like, slender, curved, jointed cirri supported
by small ossicles which help to attach Antedon to rocks.
(vi) Oral surface is covered with a soft and leathery skin, called tegmen and this
surface bears the mouth and anus on the same side of the calyx. The anus is
borne on a tiny papilla and is excentric whereas the mouth is in the center.
(vii) Five ambulacral ciliated grooves radiate from the mouth towards the arms.
Each groove divides info two and runs along the oral surface of each arm.
(viii) The intervening body surface is the adambulacra.
(ix) Tube feet or podia are without suckers and can be seen along the edges of
ambulacral groove.
(x) The exoskeleton is made of calcareous ossmles or plates.

[Sexes are separate; and gonads are present zt the dilated bases of pinnules.
Development includes a pentacrinoid larva with jointed stalk. ]

Binnules

'{B’E:.uenlr:ll k
3, dise £

Fig.2i.1: Feather star. a) A living feathier: star in its natural environment. b) Drawing ol oral view
of feather star, dnfadon.
Habit and Habitat

Marine, attached to rocks in the sea at moderate depths - |



Geographical distribution

Antedon is world-wide in distribution, found in all seas. It is commonly fourd along

Atlantic Coast.

Classification and its Justification

" Kingdom

Phylum

Subphylum

Class
Genus

Animaliia

Echinodermata

Pelmatozoa

Crinoidez
Antedon

Animals; multicellular organisms with cells
that lack a cell wall; many capable of
movement or movement of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Secondary radial symmetry, endoskeletal
plates, pentaradiate, coelomate, with spiny
skin and water vascular system.

Stalked and fixed forms; mouth and anus

both dorsal; tube feet absent.

‘Body cup-shaped; arms five and bifurcated at base.

Common name Feather Star or Sea lily

21.4.2 Opliiura

Ophiura (Fig. 21.2) is a cosmopelitan “brittle star” or “serpent star”

Study the specimen of Opftéura and note the following features:-

(i)  Its has a flat pentagonal central disc covered with radial shields and
membranous small calcareous plates. -

(i) Five arms radiate from the disc. They are also covered with calcarcous plate.

‘ The lateral plates on the arms bear spines.

(ii) Arms are clearly demarcated from central disc.

(iv) Mouth is present on the oral surface. It has five angles.

(v) Ineach radius, there are two bursal slits.

-
Genital bursac

* Tube feet

-

Fip. 21.2: Brittle star (Ophiura). ) A living specimens in its natural cnvironment. b) Drawing of
specimen (oral view}.

Echinodermata:
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Habit and Habitat

Marine, deep sea forms. They are camivorous and coil their arms around prey.

Geographical Distribution

It is cosmopolitan in distribution

Classification with its Justification

Kingdom Animalia Animals; multicellular organisms witlh cells
that lack a cell wall, many capable of
movement or movement of their body parts
or capable of movement at some time of their
life; heterotrophic nutrition.

Phylum Echirodermata Secondary radial symmetry, endoskeletal

' plates, pentaradiaté, coelomate, with spiny
skin and water vascular system.

Subphylum - Eleutherozoa Stalkless and free-living, tube feet with
suckers; mouth on the oral surface and anus
usually on aboral surface.

. Class . Ophiuroidea Oral and aboral surfaces distinct, bases of the

arms distinctly marked off from the disc,
ambulacral grooves, anus, and intestine
absent, madreporite on the oral surface;
bursae usuaily ten.

Genus Opliura |

-Comman name Brittle Star or Serpant Star

214.3 Echinus

Echinus (Fig 21.3) is commonly known as sea urchin

Examine the specimen and note the following features:

() Echinus (Fig.21.3) has a globular body which is somewhat flattened at the
two poles forming a distinct oral pole and an aboral pole.

(ii) Body isenclosed ina rigid, globular shell called test or corona which is made
of closely fitting calcareous plates.

(iif) Mouth is present in the oral pole. It is surrounded by a circular area of soft
membrane called the peristome. . _

(iv) The anus is a much smaller aperture, present on the aboral pole and is

- surrounded by an area call periproct.

(v)  Entire surface of animal except for the peristome and periproct is covered with
movable spines, articulated to the shell. :

(vi) In between the'spines are-found two sets of structures-(i) pedicellariae with
three jaws and (ii) sphaeridia.

(vil) Surrounding the peristome are branchiae.

(viii) The surface of the shel] has alternating ambulacral and inter-ambulacral areas.

(ix) In the ambulacral area lie tube feet or podia in a double row. So there are five
ambuiacrai areas and five double rows of podia.

[Sexes are separate. Gonads form five large masses. Development is through an
echionopluteus farva. A special masticating apparatus made of several calcarcous
plates called Aristotle’s lantern (Fig. 21.3 c} is present and teeth (tips of plates)
protrude through the mouth.]
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Fig. 21.3: Echinus (urchin}. a) Skeletons or tests of dead Eclings. b} Drawing of specimen of Echinus in
oral view. ¢) Drawing of Ecfiinus in aboral view. d) Lateral view-of Aristotie's fantern,

Habit and Habitat

Marine, bentﬁoic, gccurs between the intertidal zone to 5000 meters.

Geographical Distribution

Echinus is widely distributed in the Atlantic, Mediterranean and Pacific ocean.

Classification with its Justification

Kingdom Animaiia Animals, muiticeiiuiar organisms wiin ceiis
that lack a cell wall, many capable of
movement or movement of their body parts
or capable of movement at some time of their
life cycle; heterotrophic nutrition.

Phiylum Echinedermata Secondary radial symmetry, endoskeletal
plates, pentaradiate, coclomate, with spiny
skin and water vascular system.

Subphylum Eleutherozoa Stalkless and free-living, tube feet with
‘suckers; mouth on the oral surface and anus

. usually on aboral surface.

>0



Animal Diversity Lab. . Class _Echinoidea . body spherical, enclosed in a shell or test,
B ' ambulacral grooves and anus absent;

pedicellariae stalked and three-jawed.

Genus Echinus
Common name Sea urchin

21.44 Holothuria

Holothuria is commonly called “Sea cucumber”.

Study the specimen and note the following features:

() Holothuria (Fig.214)is black in colour and measures about 30 cms in length
when fully extended.

(i)} The body is elongated through the oral-aboral axis.

(iii) The body is bilaterally symmetrical.

(iv) The mouth and anus are at the two opposite ends of the body. ,

(v) Mouth is anteriorly placed and surrounded by 15-30 peltate tentacles termed
oral tentacles. ’

(vi) The madreporite is internal.
(vii) Body bears numerous podia or tube feet which are in the five ambulacral areas.

Padia are locomotory on ventral surface and papillate on the dorsal surface.
(viii) Body wall is leathery having a skeleton of minute ossicles.
(ix) The skin is soft and without spines and pedicellariae

[Respiratory trees are well developed. Cuverian tubules are present. Sexes are
separate, gonads consist of a single tuft attached to left side of dosal inesentry.

Development includes an auricularia larva]
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Fig. 2L.4: Holothuria (sea cucumber). a} A living specimen of Holothuria edulis in its natural
environment. b) Drawing of museum specimen of Holethuria sp.

Habit and Habitat

Holothuria is found in the shallow tropical sub-tropical waters of Indo-Pacific sca. It
feeds by pushing sand containing organic food into the mouth with the help of

10



tentacles. When chased by a predator, Holothuria eviscerates or throws out contents
of its body to divert the attention of the predator.

Geographical distribution

Holothuria is found distributed in India, West Indies and Florida.

Classification with its Justification

Kingdom Animalia Animals, multicellular organisms with cells
that lack a cell wall, many capable of
movement or movement of their body parts
or capable of movement at some time of their

. life cycle; heterotrophiic nutrition. ~

Phylum - Echinodermata Secondary radial symmetry, endoskeletal
plates, pentaradiate, coelomate, with spmy
skin and water vascular system.

Subphylum  Eleutherozoa Stalkless and free-living, tube feet with
suckers; mouth on the oral surface and anus
usually on aboral surface.

Class Holothuroidea Body cylindrical, e[ongated in oral-aboral

: axis.

Genus Holothuria

Common name Sea cucumber

21.4.5 Star fish — Asterias

* Asferias is commonly known as sea star or star fish (Fig. 21.5).

" Examine the specimen of Asterias and note the followiné features:

. (i)  The body is star-shaped, consisting of a central disc with 5 radiating arms
which are broad at their base and tapering towards their extremities.

(ii) Body is flat with distinct oral and aboral surfaces. Oral surfacé is directed
downsvards and aboral surface is directed upwards.

(iii}. Mouth is also called actinostome and is pentagonal in shape. It lies in the center of

the oral disc on the oral surface and is surrounded by a membranous peristome.

(iv} From the mouth leading into the arms are five ambulacral grooves, one in each
arm. Each ambulacral groove is bordered laterally by two or three rows of
movable calcareous spines, the ambulacral spines.

(v) Each ambulacral groove contains two double rows of podia or tube feet, which
serve as organ of locoirotion.

{vi) Aboral surface bears a number of short, stout spineé arranged in irregular rows,
numerous dermal brachiae among spines and a smaller aperture, the anus which
is situated more or less excentrically on the surface.

(vii} Madreporite is a thick, calcareous circular plate situated on the aboral surface
between two arms. The arms betwveen which the madreporite is situated are
called bivium, the other three arms are called trivium.

(viii) Water vascular system is well-developed.

[Sexes are separate. Fertilization is external.- Development includes a free-
swimming bipinnaria larva.) '

Echinodermatn :
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Fig. 21.5: Sea star {Asterias). 8) A living specimen in its natural environment. b) Drawing of
specimen of Asferdas in oral view. c} Drawing of specimen of Asterias in aboral view.

Habit and Habitat

Asterias is a marine, carniverous echinoderm living in the deep sea. It eats molluscs.

Geographical Distribution

Asterias is found in shallow waters in North Temperature seas and found abundantly
on North Atlantic Coast. [ is found in India and 1).S.A.

Classification with its Justification

Kingdom Animalia Animals, multiceHular organisms with cells
that lack a cell wall, many capable of
movement or movement of their body parts
or capable of movement at some time of their
life cycle; heterotrophic nutrition.

Phylum Eckinodermata Secondary radial symmetry, endoskeletal

' plates, pentaradiate, coelomate, with spiny
. skin and water vascular system.




Sub phylum  Eleutherozoa Stalk-less and freé-living, tube feet with
' suckers; mouth on the oral surface and anus
- usually on aboral surface.
Class Asteroidea body star-shaped, bases of anus not distinctly
’ marked off from the disc; oral surface

directed down ‘wards and aboral surface
upwards; ambulacral form prominent
: grooves, provided with tube feet.

Genus Asterias
Common name Sea star or starfish

'21.5 STUDY OF BIPINNARIA LARVA

Bipinnaria is the larval stage of star fish and is free living

Exantine the slide of bipinnaria larva (Fig. 21.6) under the compound microscope

(low power) and note the following:

i) It is bilaterally symmetrical and somewhat angular in shape.

ii}  Itis transparent and has arms or projections in the body. The arms are (a)a
median dorsal arm; (b) two antero-dorsal arms; (¢} two postero-dorsal arms (d)
two post-oral and (€) two postero-lateral arms. :

iii}  Ciliated bands are present on the body. Two lateral ciliary bands connect in
front of the mouth as a pre-oral loop. The other band forms a post-anal loop
around the anus. ‘

iv)  The alimentary canal is complete and the larva feeds on diatoms.

v)  The alimentary canal consists of a mouth leading into esophagus, (he stomach
and the intestine opening to the outside by the anus. '

[The bilaterally symmetrical bipinnaria larva metamorphaoses into a radialiy i
symmetrical adult star fish.] ‘

Mecdiarn dorsal arm

Anterodorsal arm

Postero-dorsal
arm

Anus
Post-oral arm

Fig. 21.6: Bipinnaria Larva of star fish

Habit and Habitat

The bipinnaria larva swims freely in sea water and feeds on diatoms.

: Geographical Distribution

Asterias and its bipinnaria larva are found in shallow waters in North Temperate seas
and are also found abundantly on North Atlantic Coast. It also occurs in India and
USA,

Echinodermata :
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inimal Diversity Lab. 21.6 TERMINAL QUESTION

1. Name the two subphyla of the phylum Echinodermata.

4. If you are given an assortment of invertebrates, how will you pick out the
echinoderms using any two distinguishing features?

5. .From among a tray of sea stars {starfish) and brittle stars, how will you separate
the two? Give only two distinguishing features.
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EXERCISE 22 HEMICHORDATA :

oo OBSERVATION AND
CLASSIFICATION OF SPECIMEN
BALANOGLOSSUS ANDITS
TORNARIA LARVA '

Structufe

22.1  Introduction
Objectives

222 Material Required ,

293 General Features and Scheme of Classification of Phylum Hemichordata
General Features )
Classification

22.4  Balanoglossus — Type specimen of class Enteropneusta

22.5  Study of Tornaria Larva

22.6  Terminal Questions

22.1 INTRODUCTION

"This laboratory exercise is based on unit 1(Section {.2) of Black lof the LSE-10
theory course. You will recall that Hemichordates are vermiform (worm-like) animals
which have few characters like those of the chordates, hence the name hemichordata
(kemi : half;, chorda : string or cord). Hemichordates belong to the deuterostome
branch of the animal kingdom dnd are enteracoelous coelomates with radial cleavage.
They show some of both echinaderm and chordate characteristics. A chordate plan is
suggested by gill-slits in the pharynx and a restricted dorsal tubular nerve cord in the
collar region. On the other hand, similarity to echinoderms is shown in (i} larval
features and (i) in having an epidermal nerve net. In this unit you will study the type
specimen Balanoglossus of the phylum Hemichordata and the tornaria larva which is
typically found in its life cycle.

Objectives
After performing this exercise, you should be able to

o identify Balanaglossus as a hemichordate and give its scientific and common
name. :

e classify Balanoglossus up to the level of order. .
o mention the habitat and geographical distribution of Balanoglossus.

o list characters justifying classification of Balanoglossus and mention special
features justifying also the name Hemichordata. -

o draw a labelled diagram of Balanaglossus. -
o identify, describe and draw a labefied diagram of tornaria larva of Balanoglossus.

22.2 MATERIAL REQUIRED

A

1. Preserved specimen of Balanoglostis.

2 Permanent slides of whole mount of tornaria larva in dorsal and ventral view. -
3. Compound microscope.

4. Drawing sheets, pen, pencil, ruler, eraser.

22.3 GENERAL FEATURES AND SCHEME OF
CLASSIFICATION OF PHYLUM HEMICHORDATA

These are about 90 species of hemichordates. All are marine and live in the open sea

B O]
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or in muddy sediments. Hemichordata were once included in the phylum Chordata
and were grouped as invertebrate (backboneless) chordates under ‘protochordates’
(first chordates).. They have a dorsal nerve cord, often hollow, developed from the
dorsal epidermis. The longitudinal stiffening stomatocherd is no more thought to be
the homologue of the notochord and this distinction Justified the separation of the
hemichordata from the chordata. Let us review the general features of hemichordates,

22.3.1 General Features

Two typical characters of the Hemichordata that can be observed and used to identify
them are: '

i} Soft, worm-like or short unsegmented body. .
ii} Body is divided into a (i) proboscis (ii) collar and (iji) trank which are - v

distinguishably visible. '
Two more typical features can be seen only after dissec'ting a hemichordate. These are

i) A ‘notochord’ like projection at the anterior end. It is endodermal in ori-gin and
not a notochord (which is mesodermal in origin). _ ,
i) An intra-epidermal nervous system. ‘

22.3.2 Classification _
Phylum — Hemichordata .

Classes: Enteropneusta -~ Pterobranchia

22.3.3 Features of the two classes

Enteropneusta (enferon : gut, pneusios : Pterobranchia (Gr. pferon : wing {feather) +
breathed) : ‘ branchion : gillsy . '
i)  Stalk.is absent 1) Astaik for attachment
ii) Proboscis is cylindrical and tapering ii) A shield like proboscis
iti) Collar is without ciliated arms or lophophore i) Collar with.ciliated arms or [ophophare,
Example — Balanoglossus Example — Cephalodiscus

22.4 BALANOGLOSSUS - TYPE SPECIMEN OF CLASS
ENTEROPNEUSTA o

Balanoglossus (Fig. 22.1) is cummenly called tongue worm or acorn worm (GK:
balanos: acorn or oak fruit; glossus; tongue). '

Examine the specimen and note the following features:

l. Balanoglossus has a soft, elongated, worm-like body which has a ciliated’
surface, :

2. Body length reaches 10-50 ciis and is divided inio short conical proboescis,
collar and long trunk.

3. Proboscis is cylindrical, tapering and muscular, Near the base is a proboscis pore
which is the opening of the coelom (present within the proboscis) to the exterior,

4. Collar is a short, cylindrical, muscular band enclosing a pair of coelomic
cavities (collar coelom). The collar opens by a pair of collar pores on the dorsal
surface. The rim of the collar encleses the mouth which is permanently open.

5. The trunk is superficially ringed and divided into 3 parts (a)-anterior
branchiogenital part containing genital ridge that carry gonads. This part can
be demarcated from the outside as it has gill-slits but the contents cannot be



seen without dissection. (b) hepatic région. (c) the posterior end which is the Hemichordata :
frunk region. h S ] S i Observation and

6. The mouth lies at the base of proboscis and is encircled by the edge of the Sﬁecime‘;g;jﬁc:;;:;::

collar. ] and its Tornaria Larva
7. In the hepatic region are present double rows of hepatic caeca.
8  Alimeniary canal.is straight and anus is at the end of the trunk.
 (Sexes are separate and fertilization is external. Developmient includes a free-
swimming pelagic larva called tornaria larva.) -

Genital wing

Mid-dorsal ridge

Hepatic cacca

Hepalic region

Fig. 22.1: Balanoglossus. a) Living specimen. b) Drawing of museum specimen.

Habit aind Habitat

Balanoglossus is a marine worm-like animal which lives in a U-shaped burrow made
by its proboscis at the bottom of sand in intertidal zone. It feeds on microscopic
organic matter and resorts to filter-feeding.

Geographical Distribution

Balanoglossus is cosmopolitan or world-wide in distribution.

Classification and its Justification

Kingdom " Animalia Animals; multicellular organisms with cells
' that lack a cell wall, many capable of
movement or movement of some of their body
parts or capable of movement at some time of
their life cycle; heterotrophic nutrition.

Phylum Wemichordata  Solitary, soft bodied coelomate with
numerous gill slits.
Class Enteropneusta  Alimentary canal straight, two rows of
caeca. N
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' Common name Tongue worm or acorn worm

22,5 STUDY OF TORNARIA LARVA
Tornaria larva (Fig. 22.2) is typical in the life-history of hemicﬁordates.

Examine the permanent slide and note the fuiloWing features:

I. The tornaria larva usually has an ovoid bell-shaped body which is extremely
transparent. It swims freely in water,
2. The body of tornaria larva is variously folded into lobes.
3. The margin of lobes is bordered by cilia: _ )
4. There are two circlets of cilia. . ‘
(i) an oral circlet of cilia surfounding the mouth or circumoral ciliary band
_ (often not clearly visible'in slides). _ C
(it) a posterior ciliated band or telotroch that occurs as a ring in front of the
anus. A T
5. The alimentary canal is very simplé_having a mouth, oesophagus, §_torﬁach and
intestine, | _ <
- The mouth is ventral and anus is posterior and terminal. - '
Water sac is also found in the body of larva which opens outside through the
_ dorsal pore, the hydropore. _ ' I
- 8. An apical sensory plafe with two éye spots and a of tuft of sensory hairs oceurs at

)

the centre of the narmow anteriorend. . _ —_—
(Tornaira larva feeds on minute organisms and when full grown, metamorphoses
into adult:) BT K -

Aplcal tuft of cilia

Proboscls pore

Cardiac sac

Intestine

Anus Posterior cillated ring Anus

Fig. 22.2: Tornaria larva of the hemichordate of Balanoglossus. 1) Dorsal view. b} Ventral view.

22.6 TERMINAL QUESTIONS

1. Name the three principal body regions of Balannglossus.

................................................................................................
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3. Name the free swimming ciliated larva of Balanoglossus. Hemichordnta :
. Obscrvation and

............ el iiaaaaeeatteaa e e aesaa s Classification of
Specimen Balanoglossus
........................ and its Tornaria Larva
T
L
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BLOCK?2 CHORDATES

In this block you will-ds 16 practical exercises relating to chordates. These exercises
focus on the fo[lowing aspects of practical work.

-

Exercise No.

| Study of museum specimens and permanent slides 23,24,25,27,28,29.30,31,34

Adaptation of beaks and claws in Birds 32
Compﬁrative oesteology ‘ 33
Dissections of S'pe_cimens and mounting 26,35,36,37
of certain body parts e

Field trip B 18

The coverage of chordate classes in the laboratory course emphasises the unifying
architectural and functional theme of each group. In studying the preserved
representatives, you will learn about the general characters of the concerned phylum
and classify cach specimen upto order level and state the genus to which it belongs.
. With the Ielp of observed characters you will be able to justify the classification of
each specimen taken for study. Wherever possible you will be expected to write the
species and common name of the identified specimens. The Labit, labitat as well as
the geographical distribution of the identified specimens has also been given.

Your study will also include the modiﬁéations of beaks and feet of birds to suit their
habitat and feeding babits and the comparative oesteology of frog arid fowl.

In this [aboratory course you will dissect dogfish and make permanent mounts of
some of its organs. You.will also learn to dissect the rat which will help you to get an
idea of the morphiology, general anatomy, digestive system, circulatory system and
urinogenital system of mammals. '

The last exercise is a field trip in which you are expected to visit any one of the
following — a 200, a national park, wild life sanctuary, breeding pack etc. This will
enable you to develop your skills of observation and making accurate records of what
you see. It might also provide an opportunity to learn about the habit, habitat and
behavioural aspects of some of the animals you have studied in the LSE-10 cowrse in
their natural environment. '

Note: In Exercise 26 you will not besperforming the major and minor.dissections

of Scoliodon as sharls have been declared endangered species under Schedule-I
of Wild Life Protection Act. Sce [etter on the next.page. You will only be
expected to study permanent mounts given in this exercige,

' -\1_
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MINISTER OF STATE FOR
‘SOCIAL JUSTICE AND EMPOWERMENT
" {INDEPENDENT CHARGE)
SHASTRI BHAWAN
NEW OCLII 110821
INDiS
July 31, 2001
Dear Vice Chancellor,

Wide Gazeue Notification (copy enclosed), the Ministry o Environment &

Forests, Government of India, have notified that sharks have been included in Schcdulc |
of the Wl]dllt’e Protection Act, 19?2

It has however, been learnt that a number of universities have included the
dissection of sharks in their zoology syllabus.

As sharks have now been declared endangered species under Schedule-I of the
Wildlife Protection Act, instructions may be issued that sharks should not'be included in
any dissection or practicals course of the university.

I may be apprised of the action taken on the matter.

With rega;is,

Yours sincerely,

W/Mfﬂ

($MT. MANEKA GANDHI)



EXERCISE 23 - PROTOCHORDATA (ACRANIA) :
| " OBSERVATION AND
o ' CLASSIFICATION OF SPECIMENS

_ Structure

23.1  Introduction

Objectives
232  Material Required :
233  General Classification of Group Protochordata
234  Subphylum Utochordata

General characters

Class Ascidiacea: Type specimen — Herdmania

Class Thaliacea: Type specimen — Doliofum '
23.5  Subphylum Cephalochordata

General Characters ’

Class Leptocardi : Type Specimen — Branchiostema (Amphiczus)
23.6  Terminal Questions : i

23.1 INTRODUCTION

The last major group of the animal kingdom is Phylum Chordata. It is derived from
two Greek words, “clorde” meaning a string or chord (referring to notochord) and
“qeq” means bearing. The chord means stiff; rod-like structure along the back i.e. the

chorda dorsalis or notochord (Gr., nrofon: back, chorda: string).

All the chordates possess three outstanding unique characteristics at some stage in
_their life history, i.e., a dorsal, hollow or tubular nerve cord, a longitudinal supporting
stiff but flexible notochord and a series of pharyngeal gill-slits. A naked skin is
hardly seen in chordates. (Some sort of structures like scales, feathers, hairs etc. are
usually present)

Phylum Chordata has a superiorlit(yprcr other phyla, in possessing a living
endoskeleton. This living endoskéleton permits greater freedom of movement and
helps in growth.

The present laboratory exercise is based on Unit 1 (section 1.5 and subsection 1.5.1
and 1.5.2) of the LSE-10, theory course in which you studied Protochordates.
Prolochordates as you will recall retain three}safim—‘i’cill_ofrd,am_characters and are
considered most primitive chordates.-Protoctiordates (Gr., protos. first; chorde: chord)
are all marine, small, primitive or lower chordates, lacking a head, a skull or cranium,

a vertebral column and jaws, This group is divided into 2 subphyla: (1) Urochordata
and (2) Cephalochordata mainly on the basis of presence of notechord.

Protochordates have little economic value but they have great phylogenetic
significance for the zoologists and that is why studies of Protochordata become very
important. They show immense affinities and common origin with the living
vertebrates.

Objectives

After performing this exercise you should be able to:

o identify and give the scientific and common names of specimens of Heramania
and Doliolum belonging to the Subphylum Urochordata. List characters justifying
their classification and mention special features, if any.

e ideatify and give the scientific and common name of the specimen Branchiostonia
belonging to Subphylum Cephalochaordata. List characters justifying their
classification and mention special features, if any.
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@ draw labelled diagram of each of the identified genera.

s mention the habitat, geographical location and economic importance, if any, of
each of the identified genera.

o classify the identified Protochordates up to the level of classes.

23.2 MATERIAL REQUIRED

l. Preserved specimens of:
)  Herdmania
i) Branchiostoma (Amphioxus)
iif)  Slides of whole mounts of Doliofunt and Branchiosioma
2. Labbratory manual
Practical Record File
4. Pen, Pencils, Eraser, Ruler

[ ¥5)

23.3 GENERAL CLASSIFICATION OF GROUP
PROTOCHORDATA

Position of Protochordates in the Animal Kingdom
Classification and its Justification

Kingdom Animalia © Animals, multicellular organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
- gill-slits are present.
Group Protochordata  Marine small forms; notochord is either found
(Acrania) in the larval stage or as such persists throughout
life; cranium, jaws and paired appendages
absent, s

s

OUTLINE éLASSIFICATION OF GROUP PROTOCHORDATA K

KINGDOM : ANIMALIA _ S
Fhylums [ |
. NONCHORDATA , CHORDATA
" ' Groups
" PROTOCHORDATA VERTEBRATA
Subphylums (Craniata)
URO CHORD]A‘TA (Tunicata) CEPHALOCHORDATA
: Classes _ - '
S| : . [ ] ) Class
Ascidiacea -* Thatiacea | Larvacea Leptocardii

234  SUBPHYLUM UROCHORDATA

Befdre yau take up the type specimens of

and4polfohun for study, it will be desirable to recapitulate some of the general aspects
of the subphylum. Urochordates are called sea squirts or ascidians. The subplylum
Urochordata includes about 2000 species of sedentary tunicates, out of which nearly
95% are sea squirts. Besides this there are nearly 100 pelagic species. Urochordates .
are exclusively marine and cosmopolitan and aré found in all seas and at al| depths.

Stbphylum Urochorduia namely Herdmania

B — T E——T—




The subphylum Urochordata is divided into three classes: Ascidiacea, Thaliacea and

Larvacea. For the detailed classification, you must refer to Unit-1 (Subsection 1.5.1}

of Block 1 of LSE 10. In this exercise we have only given the features of those classes
whose specimens you will study in the laboratory.

23.4.1 General tharacfers of Urochordata are as follows _

i)  Mostly sedentary (fixed) but some are pelagic or free swimming.

i)  Simple (solitary) or aggregated in proups, i.e., composite {colonial).

iii) Their size varies from 0.25 to 250 mm with variance in body shape and hues.

iv)  Adults have degenerated bodies, which are saclike, unsegmented and without
appendages. )

v)  Tail is absent in adults.

vi) Body is covered by a protective tunic or test, which is composed [argely of
tunicine (an organic base similar to cellulose) so these are also known as
tunicates.

vii}) A terminal branchial aperture and a dprsal atrial aperture are usually present.

viii) Notochord, a chordate feature is present only in the larval form and confined to
the tail, hence the name Urochordaia.

ix) Dorsal tubular nerve cord is found only in larval stage.

x)  An endostyle, homologous with thyroid is present.

xi)  Tunicates are hermaphrodites.

xii) Development is indirect as it includes a free-swimming tailed larva with basic

' chordate chracters. Metamorphosis is retrogressive, whereby, fiany larval
features (including the chordate characters) get degenerated or completely lost
in adults.

23.42 Class Ascidiacea: Type specimen - Herdmania

" Examine the specimen of Herdmania pallida. Also with the help of figure 23.1
note the following features:

i} The bag-like body is laterally compressed and somewlrat oblong or rectangular
in shape. '

(Fresh animals are pink as they possess superficial vascular ampullac in the test,
a characteristic featire of ascidians.)

i) When the foot is present the body can be divided into two parts; body proper
and foot.

iii} The test is a protective covering as well as an accessory respiratory organ,
besides also being a receptor organ. It is soft, leathery and translucent.

iv)  The lest is composed of clear gelatinous matrix, interlacing fibrils, corpuscles,

"+ nerve and other types of cells and calcareous spicules. Calcareous spicules are
of two types: (i) megascleres and (i) microscleres and form-the endoskeleton of
tunicates. .

v)  The distal end of the body has two short, cylindrical projections called, the -
branchial and atrial siphons, guarded by branchial and atrial aperture.

vi)  The branchial siphon inarks the antevior end and is wider and more outward
than the atrial siphon, ‘

vii) The foot is entirely rough due to sand paiticles, pebblés, ete.

viil) Ascidian tadpole larva is a very significant stage of Herdmania ds it has the
(wo mosl important diagnostic featurcs of chordates i.e. a dorsal tubular nerve
cord and a notochard (though testricted to the tail region only). The short-lived
larva undergoes metamorphosis, losing its nervous system as well as the taii to
become a degenerated adult. ‘

Protochordzta (Acrania) :
Observation and
Classification of Specimens
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ANTERIOR' DORSAL

brauchial aperture atrial ap}:r{ure

=3

Branehial
siphon

Positlon of body
Inside the test

Fig. 23.1: External features of Herdmaria,

Habit and Habitat _
Herd}nqm'a is generally found at places having abundant polychaete fauna and chanks,

Herdmania is solitary and marine. It remains embedded in sand or mud by means of a
large, conical extended foot. A large number of organisms inhabit the test of
Herdmania, some of these are attached to its surface, while others are more or [ess
embedded within its substance.

It feeds on microscopic plants and animals. Sometimes, an individual becomes
attached as a commensal to the shell of a living gastropod. This way it avails of better
opportunities of food, oxygen and dispersal. The mollusc.in turn is protected as the
tunicate is unpalatable on account of its spicules,

Geagraphical Distribution

Herdmania is marine, found in all seas and at all depths, extending from the arctics to
the tropics and from the littoral zone down to the abyssal depths of over 4 kilometers.
Herdmania is common in Indian seas too. Twelve species are known, out of which
four are found in Indian Ocean; these are &, pallida, H. ceylonica, H. mauritiona and
H. enurensis. '

Classification and its Justification

Kingdom Animalia Animals, multicellular organisms with cells
that lack a cell wall, many capable of mavement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum : Chordata Dorsal tubular nerve cord, notochord and paired
: gill-slits are present.
Group Protochordata  Marine small forms; notochord is cither found
{Acrania) in tlie larval stage or as such persists throughout
life; cranium, jaws and paired appendages
: absent.

Subphylui- Urochordata Free swimming tunicate larva, sessile adults,
solitary or colonial; cuticular test containing
tunicine,



Class Ascidiacea Permanent well-developed test, persistent - Protochordata (M{‘ﬂni;l} :
' gill-slits_.; brfmch'_ia]~sac large and perforated by C[nssiﬁcatg:s:fr :S;:;nm?::(:
o numerous gill-slits. : ‘ :
Genus Herdmania
‘Species v pallida
Common name  Sea squirt

Features of Special Intcrest

Herdmania is called sea squirt because when disturbed in a li\}ing étate, this animal
emits jets of water simultaneously or independently through its branchial and atrial
_‘apertures. Larval stage is free-swimming but adults are sessile.

The foot varies in character according to the nature of the substratum. If the
substratum is fine sand, the foot has an oval shape and a smooth surface and the test is
quite hard in consistency. But it is the other way.if the substratum consists of coarse
and broken shell pieces. :

23.43  Class Thaliacea: Type specimen - Doliolum

Doliolum occurs in two phases: a solitary sexual gonozooid which alternates with a
colonial asexual gregaria or oozoid, thus, exhibiting an alternation of generations
between two morphologically distinct phases in its life cycle.

Examine the specimens of Doliolum (Fig. 23.2) with 2 hand lens and under the
microscope. Note-down if the specimen given is a gonozoid (tailless) or asexual
oozoid (tailed).

A.  Sexual Gonozooid or Solitaria Phase (Fig. 23.2 2)

i) The body is cask-shaped measuring 1 to 2 em in length.

i) Itis a solitary phase, where the animal has thin, transparent test and barrel
shaped body. :

i) The mantle is encircled by eight complete muscle bands, the first and last
muscle bands act as sphincters, hence also, the name Cyclomyaria for its order

- Doliolida.

v} The mouth and atrial apertures are at opposite ends of the barrel.

v)  The propulsion occurs when contractions of muscles drive water through the
posterior end.

vi)  Reproduction is specialized. The fertilized egg develops into a larva having a
notochord and a tail, otherwise, its body is similar to that of adult.

vii) The larva changgs into an asexual cozooid.

-

Dorsnel  Nerve Subneurnl  Auscle band
U'uberele ganglion  gfand
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1% Talralaperiure
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Oral aperiure

Prebranehial Wall ef alrium Muscle -~ X
Mantle Ovary bang  lext  grolog RINTIT]
. Intestine Gastrozald ~ Pborozeelds
Peri-pharynacl Testis
a band lleart 1

Fig. 23.2: Doliolum, a) Sexual fecni. b) Asexual form.
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B. - Asexual Oozooid or Gregaria Phasc (Fig. 23.2 b)

i} - The postero-dorsal cadophore and ventral stolon formed in the larva j increase
as the tail aborts gradually. -
ii)  There are nine complete muscle bands, which increase in thickness.
iiiy  Retrogression ocecurs, whercby stiginata, endostyle, and alimentary canal
degenerate.
iv)  The probuds are formed, which divide numerously and form three kinds of
Zooids.
(a}) Trophozooids or gastrozooids — for nourishment and respiration of the
colony. These do not undergo any further development.
(b) Phorozooids — act as nurses and become detached.
(¢) Gonozooids—are fixed on the stalks of pho: ozooids, whic!. form the
sexual stage or adult.

Habit and Habitat

It is pelagic and free swimming,

Geographical Distribution

It is a thaliaccan with cosmopolitan distribution. It is found in phytoplanktonic zonc in
tropical and sub-tropical seas. The species is common up to 200 m but nurse forms
are also found from 3000 n1.

Classification aﬁa‘its Justification

Kingdom Animalia Animals; multicellular organisms with celis
that [ack a celf wall, many capable of movement
or movement of seme of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum - Chordata Deorsal tubular nerve cord, notochord and paired
_ gill-slits arc present.
Group Protachordata  Marine small forms; notochord is either found
{Acrania) in the larval stage or as such persists throughout
life; cranium, jaws and paired appendages
absent. .
Subphylum Urochordata Free swimming tunicate larva, sessile adults,

solitary or colonial; cuticular test containing -
tunicine.

Class Thaliacea’ Free swimming pelagic forms; single or
colonial, transparent body; test is a
‘permanent structure; muscular fibres of the
body wall are arranged in ring-like bands;
remarkable alternation of generations.

Genus Dolioltim '

235 SUBPHYLUM CEPHAT.QCHORDATA

The subphylum Cephalochordata includes only a single Class Leptocardii which has
a single Family Brachiostomidae. Theve are only 2 gencra, viz. Branchiostoma
{Ampliioxus : Gr. amphii-on both sides; oxys, sharp) with 8 species and Asynunetromn
with 7 species. They are marine, solitary and small fish-like forms. The chordate
characters are retained throughout life.

23.5.1 General Characters - .

1. The name Cephalochordata is devived from the fact that the notochord extends
forward inside rostrum even beyond (he so-called brain. The subphylum
comprises a few, small and marine fish-like protochordates.



Cephalochordates are marine, widely distributed in shallow waters.

These are mostly sedentary.

Body is small, slender and transparent.

Paired appendages are lacking. Median fins are present. :
Exoskeleton is absent and muscles are dorso-latcral, which are segmented into
myotomnics. »

S ol

23.5.2 Class Leptocardii: Type specimen — Brancliosfona (Amipliioxus)

Examine the specimen of Branchiosioma lanceolatum (whole mount and/or
museum specimen) and note with the help of figure 23.3 the following features:

i) Both the ends of the body of Amphioxus (Fig. 23.3) are sharp and pointed so that
it looks like a [ance (a weapon, sharp at both ends) and hence is commonly called
as ‘lancelet’.

- Qral &irri -

‘ {
o t—Dorsal fin
Atriopore il (/A tetapleural fold
Venirat ;ﬂ ;
_ Fin rays ; A ‘ MMyotomes
& Ventral fin =A‘]I'V Myocommata
Ll

Dorsal [in rays

%

Anus

Caudal fin

Fig. 23.3: Branchiostomn (Amphioxus). a) Seen Iying in its normal pasition, parlly buried in sand
(Note the y-shaped myoenieres used in swimnling to new sites and burrowings. b) Drawing
of Amplitoxis.

ii) - Body is laterally compressed and streamlined, which is an adaptation for
burrowing as well as swimming,. :

iii) The posierior end is more {apering and pointed tiar the anterior eind.

iv) The trunk bears three openings, mouth, atriopore and anus. The entire body can
be divided into (i) Cephalic (ii} Abdominal and (iii) Atrial regions.

v) Anteriorly, there is a tentaculated oral Iroad, which is formed by the dorsal and
lateral projections of the body. ‘

Protochordata (Acrania) :
Observation and
Classilication of Specimens



Animal Diversity Lab. vi) Anteriorly free ventro — lateral edges or margins called the oral hood have [0
o ' tol1 pairs of slender, stiff and ciliated oral or buccal cirri. Buccal cirri bears
sensory papillae tgo. ) T
vii) The paired fins are absent in Branchiostoma but longitudinal, unpaired median
fin can be recognised. : o \ S
= Adorsal fin in the Form of a fold of skin extends along the whole surface.
- Acaudal'fin is present around the tail whereas, ventral fin runs mid-
ventraily in the postetior part of the body from caudal fin to the atriopore. i
- Dorsal and ventral fins (or ridges) are supported by small, rectangular ;
stiffeners called fin-ray boxes. There is one row of sueh boxes in the dorsal
fin and a double row (right and left) in the ventral fin, caudal fin has no
stiffeners. - , :
viii) Two metapleural folds, which are hollow and membranous run longitudinally v
along the ventro-fateral margins from oral hood to atriopore. '
"ix) On each lateral side of the body are a seiies of <-shaped mnyotomes or muscle
bands, which are visible through the transparent body wall of the animal.

(This animal wonderfully depicts the faur-distinctive hall marks of the Phylum
Chordata, dorsal tubular nerve cord, a notochord, gill-slits for filter feeding and a post
anal tail for propulsion. It is considered an animal of classical Zoology as it represents
a combination of primitive, specialized and degenerate features.)

Economic Importance .

In China and Japan, this animal is sold in bulk as food.

Habit and Habitat

Branchiostoma leads a doublé mode of life: For most of the time, it remains burjed in
the sand in an upright condition with only the anterior end protruding above the sand
(Fig. 23.3 a). At night or dusk, it comes out of the sand and swims actively by lateral

undulating movements of its body caused by muscles.

It swims vertically in water. When disturbed it jumps out of its burrow, swims a short
distance, drives back into sand keeping the head downwards and makes a U-turn
inside, so that the anterior end comes up again above the sand.

It feeds on planktonic microorganisms brought,ﬁlong with a respiratory-cum-food
water current, which constantly enters the mouth. Thus, the mode of feeding is ciliary
tike those of Urochordates. :

The notochord that extends in front of mid-brain is a peculiarity not found in other
chordates,

Geographical Distribution

It is cosmopolitan in distribution and js reported from different oceans of the world, [t
is more common in warmer seas, such as, Mediterranean dnd especially abundant near
the coasts of United States, British Seas and even as far north as the coast of Norwvay,

These animals are collected in large numbers off the coasts of Clina and Japan, . The
species common on the Indian sea coasts are B. indicum, B. pelagicunr, B. carribacum
and B. lanceolatus (lanceolatum).

Classification and its Justification

Kingdom Animalia Animals, multicellular organisms with cells
that lack a cell wall, many capablc of movement
or movement of some of their body parts or
capable of movement at some time of their Jife
12 cycle; heterotrophic nutrition.



Phylum

Group
Subphylum

Class

Genus
Common name

Chordata

Protochordata
(Acrania)

Dorsal tubular nerve cord, notochord and paired
gill-slits are present. ‘

Marine smalt forms; notochord is either. found
in the larval stage or as such persists throughout

+ life; cranium, jaws and paired appendages

absent.

Cephalochordata Solitary forms; nervous and blood vascular

_ Leptocardii

system in general pattern to higher chordates,
notochord extends throughout the length of the
body and persists throughout life.

Lancets; smali fish-shaped chordates;
mmetameric; body supported by well

developed notochord; no vertebrae; no brain; no
anterior-array of sense organs; jawless filter
feeders; mouth surrounds by an oral hood.

Branchiostonma (Amphioxus)

Lancelet ., -

23.8 TERMINAL QUESTIONS

1. -Whyl is Herdmania called a tunicate?

Protochordata {Acrania):
"Qbservation and
Classification of Specimens
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How is lancelet easily identified?

(l) ............

................................................................................................



EXERCISE 24 CYCLOSTOMATA. :
- OBSERVATION AND
CLASSIFICATION OF SPECIMENS
AND STUDY OF AMMOCOETE"
LARVA

Structure

24.1  Introduction
Objcctives

24.2  Material Required
243  General Scheme of Classification of Superclass Agnatha (Cyclostomata)
24.4  Class Cephalaspidomorphi: Type Specimen — Petromyzon
245  Ammocoete Larva of Petromyzon
246 Class Myxini: Type Specimen — Myxine

© 24.7 > Terminal Questions

24.1 INTRODUCTION

This exercise is based on section 2.2 (Unit 2) of Block I, of LSE-10 thedry course, As
you will recall, members of Superclass Cylcostomata (lampreys and hagfishes) are
distinguished from all other living Craniata by thrce main characters: (i) possession of
a suctorial mouth devoid of functional jaws, (ii) a single nostril and (iii) absence of
fateral appendages or paired fins. Gill chambers in Cyclostomata are round pouches,
hence the name marsupiobranchii, with gill slits in 1-16 pairs. The tail of
Cyclostomes is diphycercal. The skeleton is carlilaginous. Superficially, the
Cyclostomes look like eels. The geographical distcibution is interesting in that each
branch of it contains genera that are mainly northern.and others that are exclusively
southern. - -~

Objectives
After performing this exercise you will be able to:

o identify and give the scientific and common names of the specimens of
Petromyzon and Myxine belonging to Superclass Cyclostomata,

* classify the identified cyclostomes up to the level of class,

e - list characters justifying the classification of the identified genera and mention

" special feature, if any, and draw labelled diagram of cach of the identified
genera, ..

s mentionthe habit and habitat and geographical distribution, and economic
importance, if any, of each of the identified genera.

24.2 MATERIALS REQUIRED

I. Muscum specimens of the following cyclostomes:

1) Petromyzon

i) Myxine

i) Ammocoete Larva
Laboratory manual
Practical Record Book
Pea, Pencils, Eraser, Ruler

LW U N

15
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243 GENERAL SCHEME OF CLASSIFICATION OF
SUPERCLASS AGNATHA (CYCLOSTGMATA)

KINGDOM ANIMALIA
Phylums l
*Chordata Non Chordﬁta .
Groups l
' |
" Protociordata Veritebrata (Craniata) _
Subphylguns, . .
UmLhordata Cephalochordata :
Superclasses

Agnathla (Jawless fishes)
Classes | Cyclostomes

_Cn_:phalasp!domo’t‘pﬁi Mylxini

Gnatho:.stomata
Jawed fishes
(Pisces) and tetrapods

Features of classes of Superclass — Agnatha

Superclass Agnatha (Jawless fishes) or Cyclostomata (Gr. cykios, circular and stoma,
mouth) comprises only two classes: (1) Cephalaspidomorphi and (i) Myxini.

Class I - Ccplmlaspido_morphi (Gr.,
kephale, head, aspidos, shield, morpiie,
form)

Class IT - Myxini (Gr. nyna, slime)

1. Thesc are commonly called lampreys
and are found both in marine and
fresh water. ' '

2. Bedy is slender, ecl-like, rounded
with naked skin.

3. One or two medijan fins, no paired
appendages,

4. Sucker-like oral dise and tongue with
well developed teeth.

5. Seven pairs of gilis cach with external

gill opening.

6. Eyes well developed in adult,

1. Sexes are scparate, tong larval stage,
-consisting of ammiocoete larva,

8. Examples are lampreys which are
about 30 species, with common
exainple of Petromyzon and its
ammocoete lamva, 17 species are
found in North America.

1. These are comimonly called

. hagfishes, which are all marine.

2. Body slender, ecl-like, rounded with

~ naked skin containing slime glands.

No paired appendages present, no

dorsal fin {the caudal fin extends

anteriorly along the dorsal surface).

4. Biting mouth with two rows of
eversible teeth, :

5. Five to sixteen pairs of gills with a
variable number of gill openings.

6. Eyesare degencrate.

7. Sexes separatc (ovaries and testes in
same individual but only one is 4
functional, so partially L
hermaphroditic), no larval stage dnd
development is direct.

8. Example - Myxine (hagfish)

L ]

244 CLASS CEPHALASPIDOMORPHIL: TYDE
SPECIMEN - PETROMYZON

Petromyzon is commonly known as ‘sea lamprey” or ‘lamper cel’, 3"

i R
Farm

Ixamine the specimen of Pefromypzon marinus (I'ig. 24.1 a to 24.1,5}.‘R0fnte the
Jar from ali sides to note the details as follows: T

i) Body is cylindrical, elongated, ecl-like, stout with unpaired fins (Fig. 24.1 a).
i) Urpaired or median fins in the form of two membranous median dorsal fins

present near the posterior end.



iii) A caudal fin supported by fin-rays is also present. An anal fin is present in . _Cyclostomata :
fémales behind anus. S o T - C{assiﬁcntgzs:lr‘é;tl::?mael‘:

iv) Bodyis dmd.ed into head, trunk and a Iaterally cc_:_mpressed tall: : and Study of Ammocoete

v)  Exoskcleton is absent and the skin is naked and slimy and heavily pigmented. Larva

vi)  Mouth is in the form of suctorial funnel. It bears overlapping oral fimbrae along
its marginal membrane, ooks and radiating rows of horny teeth. It is dsed for
sucking (Fig. 24.1 b), ' .

-

" Nostril
Head

ali
Buceal funmel 7 pairs of external gill-slits Trunk Urinogenital papilla

S-cl‘{sory‘cirri ‘ Oral fimbrise
Marginal membrane
Supraoral tooth plate
Lateral bicuspid tooth
Buccal funnel

Mouth opening

Tonguc bearing tecth

Infraoral tooth plate

.
5 T oy LA
Lo 2

Horny teeth

Head

Macdinn
exteroal naris or

naschypophyseal
aperiure

Latoral eye

A
)
2

Trunk
<

Fip, 24.1: Pefronipzon. 2) Entire (ot & aii). b} Buceal fuanel (bi & bii) in ventral view, ¢) Head in
dorsal view. ’ -
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vit) A long rasping, prolrusﬂ:le and piston-like tongue is prcscni butylws are

absent.
vili} Head bears onc pair of ]awe lateral eyes, covered by a t1ansparent area of skin
(Fig:24.) ¢).

ix)  Pineal eyes are present behind the nasohypophysial sac (Flc 24.1 c).

x}  Single nostril present mid-dorsally on the head. The nasal sac does not
communicate with mouth (Fig. 24.1 ¢).

xi)  Pharynx is perforated with 7 palrs of round gill slits and branchial basket is wel}
formed.

xii) Cloaca is present on ventral side, at the junction of trunk and tail.
(Fertilization is external. Development is indirect with a larval form known as
ammocoete.)

Feature of Special Interest

Secondgry sexual characters develop in females as a prominen: anal f'n and in males
as a penial tube and a thickening at the base of dorsal fin.

Habit and Habitat

Petromyzon or lamprey lives as ectoparasite on aquatic (imarine) vertcbrates (FFig.
24.2) and is anadromous in habit, ile., it ascends fresh water rivers and streams for
spawning. Lampreys stop feeding during migratory phase. ' ‘
Lampreys build their nests in shallow water. The gamete cells are carried by the
current of water into the interstices of the stony rim of the nest. The eggs are
embedded in the nest by both the parents through their vigorous tail movements,
which stir up the sand from the floor of the nest. When spawning is completc the
adults drop away from the nest and die within several days

@ chcn pairs of )
’ * gillapertures  Ey¢ Single dostril

Fig. 24.2: Petromyzon attached to host fish,
Geographical Disiribution -

Perromyzon has a world-wide distribution and is found both in sea water of coastal =
regions and fresh water of stréams and lakes in North America, Europe ‘West Africa;
Jdpaﬁ \.,lllie nUSl.l.allu, \ew Zealand and Tasmania.

Economic Importance

1t causes serious deterioration of the great lake fisheries in the Unitétfé’tﬁtéw by
sucking the blood of fish. Its salivary juice prevents coagulation of blotd of the

_viclim, i.e., it has anticoagulant property.

Larval lampreys are used as bait for sport fishing and commercial fishing.



' CI"ISSIﬂC'ﬂan and its Jusnﬁcahon ' : : o Cyelostonmntn :

(Ohservation nnd

Kingdom Ammalla Animals, multicelfular organisms with cells - Classification of Specimens
that lack a cell'wall, many capable of movement and Study of Ammnocoete
or movement of some of their body parts or Larvs

capable of ntovement at some time of their life
cycle; heterotrophic nutrition.

Phylum Chordata " Dorsal tubular nerve cord, notochord and paired
. gill-slits are present. :
Group Vertebrata Notochord is replaced by vertebral column; two -
- {Craniata) pairs of appendages; circulatory systent closed; ’
- hepatic portal system present; blood red
containing R.B.C.

Superclass  Agnatha (Cyclostomes)Jaws and paired appendages absent.

Class

Genus Petromyzon

Speci

Cephalaspidomorphi  Eel-like with suctorial mouth having horny o :
teeth; median fins and a single nasal aperture; ’
‘mouth without tentacles; nasal aperture is mid-
dorsal and terminal; gills open to independent
gill-slits, nasohypophysial sac does not
communicate with the pharynx; well-developed
and a complete branchial basket present. -

es . marines

Common‘name Sea Lamprey

24.5

AVMIMOCOETE LARVA OF PETROMYZON.

It -is a.fféé-'swim ming larva of Petromyzon.

Emmme the specimen of Ammocoetes larva (Fig. 24.3) and note the following

features:
)] Ammocoete larva hatches out of egg of Petromyzon. :
i) Ammotoetc larva has a long, slender body with an oral hood surrounding the
mouth.-much like the amphioxus. -
iii)  Ammocoete larva is without exoskeleton but is covered by thick mucous.
iv) P'ured‘f‘ns are absent but confluent median fin without fin rays is present.
V) . There are two dorsal fins and a caudal fin around the tail.
vi) Mouth ’$ not funnel- like, and the buccal cavity is without teeth, hooks and
© papillde.
vii) Jaws:dre absent but mouth (buccal cavity) is guarded by dorsal and- ventral lips.

" Dorsal tip is circular and hood-like. Buccal cavity is provided with a number of
biecal tentacles or oral cirri but is devoid of teeth and tongue.

_ At b posterior end of the buccal cavity is present the vetum, which is followed

"B pharynx.
& Dorsal  Stomach Pronephros
N;"r‘('le aofa . | ‘ Nolochord gy vegicle
. A ’J Eye
- Myolomes A i g i
S =) ! 4 Brain
Y r ‘/I
Median
: " "nostrl
& Oral
7 2=, 13- - papillag
i BN
. ¥ 3
: S ¢ Ol
A e o . - ] hood
Anlls “fastie - - P“’Septh"c Gl Tnyroig \\
ug bar gland W Velum

Fig. 24.3: Amniococte Lurva, ¥

N
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ix) Two eyes one on each side of the mid-brain are present. Eyes are subcutaneous
(hidden under the skin) and a single nostril is present as a median aperture.

x)  External and internal nasal apertures and penial organs are absent.

xi)  Seven pairs of gill slits are present in the pharynx.

xii) Pharynx possesses peripharyngeal groove and an endostyle, which is akin to
thyroid gland of higher vertebrates and Jies on ventral surface of the pharynx.

xiil} Anal aperture is present on ventral side at the junction of trunk and tail.

Habit and Habitat

Ainmocoete larva is a fresh water larvae. It exhibits a protonged larval period of 5 t0 8
days. It shows anadromous type of nature in young stages and catadromous type of
nature in adulthood. It is a filter feeder but instead of drawing water by ciliary action
into the pharynx as amphioxus does the ammocoete produces feeding current by
muscular pumping action much like modern fishes. The larva lies in mud and feeds on
small organisms brought by the currents of water produced by muscular action of the

branchial apparatus.

Geographical Distribution

It is found in the fresh waters, where it hatches and continues to grow. The young
[amprey returns to sea water after metamorphosis is complete and becomes an adult.

Special Features

Ammocoete larva is of great pllylogenefie significance because it exhibits characters of
a generalized chordate and resembles adult Amphioxus in many respects. It is a
connecling link between Cyclostomata and Cephalochordata. :

i

24.6 CLASS MYXINI: TYPE SPECIMEN - MYXINE

Myxine is commonly known as ‘hag fish’ or “siime eel’.

Examine the specimen of Myxine glutinosa (Fig. 24.4) carefully and note the
following features:

i) Body is cylindrical, elongated, eel-like with feebly developed dorsalfin being
continuous with the caudal fin (Fig. 244 ai & aii).

i)  Paired fins are absent. A caudal and a ventral fin are present The caudal fin
extends anteriorly along the dorsal surface.

iify ~ Fins are not supported by fin-rays.

iv)  Body is differentiated into head, trunk and tait.

v)  Exoskeleton (any kind of scales) is absent but.mucus glands are numMerous ynd
arranged in two rows all along the body length.

vi)  Eyes are subcutaneous, greatly reduced and covered with a plgmented fold of
the skin.

vii} Branchial basket reduced. Pharynx is perforated with patred round giil-slits, 12
in number (5ix palrs), which open externally through one pair of common gill-
slit. -

viii) Mouth is subterminal, suctorial without jaws but witha smgle hooked palatine

" tooth. Itis guarded by wrinkled and soft ]IpS with 4 pairs of tentackes (barbells)
around 1L(F1g 24.b).

ix)  The singlc, median and terminal nasal aperture lies close to the o hatsd

commupicates with it.

X) Hagfish is hermaphredite, protandrous (testes maiuring iirsi} with stagie
ovotestis. -

[
BirH
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) opening P' x
Mouth surrounded Pores of
by barbells - slime sacs

a

T
“F
:

Tesniacles

Siu-llglch i Mucous pores .
external gill aperture! Anal fin £

_ i @
Fig. :;-i.\l:.j Myxine (aglish). a} Entire animal (ai & nii}. b) Ventral view of head showing horny
phitles used Lo grasp fAod during feciling. . R ’

Habit and habitat

Myxine'is found buried in the sand, mud or sea bottom up to the depth of 300 fathoms.
It is marme:and quasiparasite, feeding as a scavenger on dead and dying fish, annelids,
molluscs and crustaceans. it burrows into the body of its host for consuming flesh, and
hencesits dlso called'a borer (Fig. 24.5). ‘
Hagfishes arc nocturnal feeders. During the daytime they lie buried in the sea bottom
at depths of over 2000 feet. These fishes do not migrate to spawn but spawn on ocean
floor. The eggs hatch into miniature adults without passing through a larval stage. For
feeding and defense it draws the body into a knot and squeezes oul.

Hagfishes are renowned for their ability to generate cnonmnous quantities of slime. On
contact with sea-water, the fluid forms a slime so slippery that the animal is almost
impossible to grasp.

A medium sized Mwine can gelatinise as much as 500 cc of sea-water in legs than a
-miny . &

Fig. 24.5: A-hagfistinttacks a (ish whiclt it hooks by twisting itself around the fist's body and then
havessinta-the victim's flesh in order to eat ihe flesh.

Geographicat pﬁs‘g:ibution

Itis distributed in the deep waters of Atiantic, Pacific Oceans and in the sea water of
South America. There are about 11 described species of Myxine out of which the best
known Myxine glitinosa is found in North America.

)
Cyclostomata :
CObservation and

- Moutlt ¢, csifieation of Specimens

and Study of Ammococte

o ﬁ _";:‘ Teeth on Larva

tongue

21 |



Animal Bovicod o Featiires of Special Interest
Hagfishes prescrve many characteristics of early chordates and thus depict the
organization of chordates before jaws were evolved.
Classificaticn and its Justilication

Kingdom - Animalia Animals; multiceilular organisms with cells
that lack a cell wall, many capable of movement

or movement of some of their body parts or .
capable of movement at some time of their ljfe
. cycle; heterotrophic nutrition. .

Phylum - Chordata Dorsal tubular nerve cord, notochord and patred

gill-slits are present. |

Group Vertebrata Natochord is replaced by vertebra! column; two

(Craniata} pairs of appendages; circulatory system closed;
hepatic portal system présent; blood
containing R.B.C,
Superclass Agnatha Jaws and paired appendages absent.
(Cyclostomata)

Class Myxini Eel-tike with suctorial mouth, median fins and a

single nasal aperture.,

Genus Myxine Mouth is terminal with 8-tentacles. nosiril js

" median and terminal, nasophypopirysuil:gac
communicates with the mouth, gillsltsdre 1-
13 pairs.
Specics glutinosa :
“Common name Hagfish or Slime cel

24.6 TERMINAL QUESTIONS

1. What does the term Cycldstomata mean?

2. How many pairs of gill-slits are found in Petromyzon? .
............................................................................. AL e e
.......................................................................... SPETETE A TEE T—.
........................................................................ PR E LT W L U
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. - . ) Observation and
............................................... Classification of Specimens
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3.- Name the larval stage of [amprey.
4. Elaborate on the statement “L.ampreys ate carnivores”.
5. Why do lampreys migrate? Are lampreys anadromous or catadromous?
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EXERCISE 25 CHONDRICHTHYES :
" CARTILAGINOUS FISHES —
OBSERVATION AND
CLASSIFICATION OF SPECIMENS

Structure
251  Introduction
Objectives

25.2  Material Required .

253 General Features and Classification of Chondrichthyes

254  Subclass Elasmobranchii: Study of Type Specimens
Scoftodon
Prisiis
Térpedo

i Trygon
25.5. Terminal Questions

251 INTRODUCTION

This laboratory exercise is based on cartilaginous fishes which you have already studied
in Unit2 (Subsection 2.2.1) of Block 2 of LSE-10 of the theory course. You will recall
that the cartilaginous fishes are known as Chondrichthyes (Gr., clhoundros, cartilage and
ichihyes, fish). This class comprises approximately 800 living species and is an aucient,
compact and highly developed one. In this exercise you will study some representative
members of Subclass Elasmobranchii, (Gr. efasmios, plate and branchia, gills) belonging

to Class Chondrichthyes. The‘elasmobranchs include sharks, rays, skates, chimaeras, elc.

Objectives
After performing the exercise you will be able to:

° identify and give the scientific and commen names of ihe specimens of Scoliodon,
Pristis, Torpedo and Trygon belonging to the cartilaginous fishes,

o classify (he identified cartilaginous fishes up to the level of class,

s list characters justifying the classification of the identificd genera of cartilaginous
fishes, draw their well labelled diagrams and mention special features, if any,

© mention the habit and habitat and geographical location and economic
importance, if any of cach identified genus of the cartilaginos fish.

25.2 MATERIAL REQUIRED

. Museum specimen of the following cartilaginous fishes:

" i)} Seoliodon (dogfish)
i} Pristis (sawfish)
i) Torpedo (electric ray)
v) Trygon (sting ray)
Laboratory manual
Laboratory Practical file
Pencil, eraser and ruler

FN PR B 6

25.3 GENERAL FEATURLS AND CLASSIFICATION OF

TTAARDTITZT Y Y TMYY L rm o
CHONDRICHTHYES

Members of class chondrichthyes retain their cattilaginous embryounic endoskeleton
throughout their fife. It is not replaced by bone though calcium salts are sometimes



!

~

_deposited within it in order to strengthen it. The general position of cartilaéihous fish
is given in Fig. 25.1. The class Chondrichthyes is divided into two sub-classes: (i).
Elasmobranchii and (ii) Holocephali. . - :

Animnf Diversity Lab.

KINGDOM ANIMALIA
Phylums |
| o
CHORDAT NON CHORDATA
_ Groups |

Protochordata Vertebrata (Craniata)

Superclasses

Agnatha Gnathestomata
(without jaws) - (Jawed fishes and tetrapods)
Classcs ' ’

Chondricthyes Osteichthyes Amphibia Replijlia Aves Mammalia
Subclasses|

Tlasmobranchii Hotcéphali'

Features of Chondricthyes

The cartilaginous fishes are mostly marine and predaceous.

They have fusiform or spindle-shaped body.

Their fins are both median and paired, ali supported by fin-rays. Pelvic fins bear
¢laspers in males. :

Tail is heterocercal.

Skin is tough. It contains minute placoid scates {Fig. 25.1) and mucous glands.
Endoskeleton is entirely cartilaginous without any bones. -

Mouth is ventral and jaws have teeth.

Sexes are separate, gonads are paired and gonoducts open into cloaca.

These fishes are oviparous or ovoviviparous and fertilization is internal.

L

. Placoid scales
(Carlilaginous fishes)

0N o

Ifju, 25.1: Placoid seales are

small coniesl totl- 25 4 SUBCLASS ELASMOBRANCHII : STUDY OF TYPE

like structures and are

characteristic of the ’ SPECIMENS

cartilaginous fishes,
the chondrichthyes.

Elasmobranchs have five o seven separate gill openings on each side: operculum or
gill:cover is absent, dorsal fin(s) and spines, if present, are rigid; males usually
~ossesses claspers but clasper organs not found on head; dermal placoid scales often
sresent; palatoquadrate (upper jaw) not fused to cranium (suspension amphistylic or
hyostylic); branchial baskel mostly behind the weurocraniiint; tooth replacement
relatively rapid; teeth numerous; some ribs usually present; spiracle opening (remains
of hyoidean gill slit) usually present.

Eiasmobranchs are typically nredaceous fishes that rely morc on smeli ihan on signt
for obtaining their food (the olfactory capsules are relatively Jarge and the eyes are
refatively small). |

In the present laboratory excrcise you will study the specimens of Scoliodon, Pristis,
Torpedo and Trygon belonging to Order Selachii.



25.4,i : .Scoliodon ' ) Chondrichikyes :

Cartilaginous Fisiies —

Scoliodon (Fig. ‘25‘.2) is commonl}' known as‘dogﬁsh shark, - Observation and
; A : ) Classification of
Examine the specimen and note the following features: Specimens
i)  Body of Scoliodon is elongated, fusiform or spindle-shaped and lateraily '

I.plelierdal'ar upper
lohe of caudal Gin

Tele of enwilal fia

Hypocherdal or lu\m / .,-

Fig. 25.2: Sealiedvn. a) Photopraph of a smul| spcctes of dogfish shark in its natural hiabiiat,

o

compressed. It is highly streamlined, offers least resistance to water, making

efficient and rapid movements with minimum wastage of energy.

Colour of the body is dark grey dorsally and pale white ventrally. This serves as

a camouflage against predators in water. Body surface is rough due to

backwardly projecting spines of placoid scales embedded in the skin.

A fully grown individual measures about 60 cm in length aud the body is

divisible into three regions head, trunk and tail; ,

a. Head is darso-ventrally flattended and produced into a pointe_d rostrum or
snout. Two prominent circular eyes are present on either side of head. A
movable nictitating membrang situated antero-ventrally can be spread over
eye at ihe time of danger.

b. Truak tapers behind gradualty.

c¢. Tailis heterocercal i.e., its posterior end is turned up and frmged with a
caudal fin made up of two unequal lobes.

A transverse crescentric mouth lies antero-ventrally on the liead and bears 1 or 2

rows of sharply pointed tecth in upper and lower jaws.

Two crescentric nares (external nostrils) are also present ventrally, anterior to’

mouth. They are only olfactory.

Behind the eyes and anterior to each pectoral fin are p:esent a series of five

oblique, vertically elongated external gill slits or branchial clefts. These are

‘tespiratory in function.

2 dorsal fin 1" dprsal Gin

Itel¢rocercal Lail Latern! fiue -

Dorsal
caudal pit Trouts

\ 1lcad
o] T N

""" --‘_1:;-' ——

Tectoral fin Motth Marls

Pelvle fin
Ventral caudad plt §-5 externn piftslits

dledizn anal or yeatra! lin

Pozition of clauen
h

L) Miuseuwt specimen of cammon Indian dogfish (Scoliodon). ;
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v)  Fins are flap-like outgrowtlis of body-wall, which are directed posteriorly but are
supported internally by cartilaginous rods and horny fin-rays. Median fins
comprise two dorsal, one caudal and one ventral fin. The first dorsal fin is
triangular in shape and situated a little in front of the middle of the body. The
second dorsal fin is also triangular but much smaller and lies between the first .
dorsal fin and tip of the tail. The ventral or anal fin lie in front of the caudal fin. !

vi} The larger anterior pectoral fins and the much smaller posterior pelvic fins are
present as lateral fins. In the male dogfish, the medial part of each pelvic fin is
produced into a grooved stiff and rod-like intromittent organ called clasper
which is used in copulation.

vii) Lateral line is present on either side of the body as a faint line that extends from
liead to the posterior end of the tail.

viii) Sexecs aré separate, fertilization is internal and development is dircct.

ix) It is viviparous giving birth to the living young ones that develop inside the uteri.

Econemic Importance

S. sorrakowal is commonly studied almost everywhere in India. The dogfish is
chosen for study as it is cartilaginous and can be easily dissected, has a suitable size,
is not a popular fish 1o cat, has generalized piscean characters and its structure depicts
the basic vertebrate plan. Scolisdon is hgwever eaten by poor people living along the
sca-coasts. Its dried skin provides shagreen.

Habits and Haﬁimt

Scoliodon is marine being au inhabilant of the open seas. It is carnivorous'and
predaceous. It feeds on crabs, worms, lobsters and fishes. It is a fast swimming fish
_and catches hold of 1he prey by the sharp teeth.

Geographical Distribution

Scoliodon is distributed in the Indian, Pacific and Atlantic Oceans. Of ihe lotal of 9
species known, 4 are found in the Indian waters and these are S, soirakovwals, S.
dumerelii, S. palasorrali and S. walbeeluni. The common Indian doglish is S.
sorrakowah, which means “black shark” in Tamil (Sorra, a shark + kovadt, black).

Classification and its Justification.

Kingdom Animalia - - Animals, multicellular organisims with cells
that [ack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophie nutrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
- ) gill-slits are present.
Group Vertcbrata Notochord is replaced by vertebral column; two
{Craniata) pairs of appendages; circulatory system closed; '

hepatic portal system present; blood
containing R.B.C,

Superclass Gnathostomafa  Jaws and paired appendages are present,
Class Chondrichthyes Cold blooded vertebrates, gills for
: (Pisces) respiration, fins for locomotion; streamlined

body covered with scales. Cartilaginous
endoskeleton; skin has tough but minute placoid

. scales,
Subclass Flasmobrachii  Plate-gilled fishes. 5-7 separatc gill openings.
Order Selachii Includes the shark rays and skates. Sharcks with i

lateral gill openings; anterior edge of the |
pectoral fin not attached to the side of head and i
pectoral girdle halves not joined dorsaily. Rays l
and skates with ventral gifl openings, anterior



edge of the ellfarged_pectoral fin attached. to the
- side of the head, and pectoral girdle halves
joined dorsaily.

Suborder - Squaloidea Two dorsal fins, with or without spines, anal

Genus

: fin absent; five gill slits, spiracles present.
Scoliodon

Common name  Dogfish shark

25.4.2 Pristis

Pristis is commonly known as sawfish (Fig. 25.3).

Examine the specimen and note the following features:

i) These are also hypotrematic elasmobranchs but do not have flattened bodies.

if) .The sawfish may attain a length of 3 to 6 metres.

iii) Rostrum or snout is an elongated blade-like structure armed on either Iateral side
with a row of sharp teoth-like scales {denticles), which make it a formidable
weapon for defense as well as food capture. ‘

iv) Spiracles are preseat behind the eyes.

v} Dorsal fins are large witl the first dorsal fin being opposite to the pelvic fin.

vi) Tail is well developed and terminates in heterocercal caudal fin.

Features of Special Interest

As the sawfish swims through schools of small fishes, it swings the saw from side to
side, thus disabling many of them and eating tliem at leisure.

Economic Importance

This fish is invaluable for liver oif of high vitamin value and for skin which is used for
making scale boards.

Pelvic fin

Eye .
Caudat fin : Spines
h-‘i.lu A
.C T
RRASY T =
Deak ts:wr T2}
faH] [ H
E i A Gill sliis
2° Dorsal fin (" Dorsal Gin - - “1 .
Pecloral fin -
b

Fig. 23.3: Pristis (sawlsh). a) In its natural habitat, ) Museum specimen.

Chondrichtlyes :
Cartilaginous Fishes —
Obscrvation and
Cinssilicatien of
Specimens
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Habit and Habitat

“The fish is predaceous with food chiefly comptising sma.l[ fishes, ﬂesh of whales and

other marine animals. o h

Geographical Distribution

This fish is marine and is found in Mediterranean and Atlantic Oceauns particularly in
America, West Indies, China and Gulf of Mexico. There are 2 species in India, P.
cuspidata and P. microdon. -

Classification and its Justification

Kingdom Animalia Animals, multicellular organisms with cells
that lack a cell wall, many capable of niovement
or movement of some of their body parts or
capable of movement at sonie time of their life
cycle; heterotrophlc nutrition.

Phyfum Chordaia Dorsal tubular nerve cord, notochord and paired
gill-slits are present.
Group Vertebrata Notochord is replaced by vertebral column; two
' {Craniata) pairs of appendages; circulatory system closed;
hepatic portal system present; blood
containing R.B.C. .
Superclass Guathosfomata  Jaws and paired appendages are present.
Class Chondrichthyes Cold blooded vertebrates, gills for
(Pisces) : respiration, fins for locomotion; streamlined

body covered with scales. Cartilaginous
endoskeleton; skin has tough but minute placoid

scales.
Subclass Llasmobrachii  Plate-gilled fishes. 5- 7 separate gill openings.

Order Sclachii Includes the shark rays and skates, Sharks with
. lateral gill openings; anterior edge of the *
pectoral fin not attached to the side of head and
pectoral girdle lialves not joined dorsally. Rays
and skates with ventral gill openings, anterior
edge of the enlarged pectoral fin attached to the
side of the head, and pectoral girdle halves
: joined dorsally.
Suborder Batoidéa Albrays and skates. Body dorsoventraiiy
flattened, trunk and lail muscles reduced; gill
openings veniral; spiracles present: anterior
edge of pectoral fin greatly enlarged and
attached to side of head.
Genus  Pristis .
Common name  Sawfish

2543 Torpedo (Astrape) ‘-

Torpedo (Fig, 25 4) iz commaonly known as eleetric-rar.

Examine the specimein and note the following features:

i} Body.is circular and dorso-ventrally flattened with enormous pectoral fins for
swimming.

i) Pectoral fins are joined to head and trunk, so they look iike a disc.

i) The semiciroular anterior margin of the disc is supported in the centre by a

branched pre-nasal rostrum and laterally by the branched pre-orbital cartilage.



iv) Skin is smooth..
v) Month is transverse and ventral.
vi) Quandrangular naso-frontal lobe is present.
vii) A pair of large electp'c organs, one on either side in between the pectoral fins and
head are present. T o
viii) A pair of large spiracles with valves are situated dorsally on the head.
ix) Five pairs of gill slits are present on the flat ventra! surface of the head.
x) Tail is slender witha dorsal and a caudal fin.
xi} They are modern derivatives of sharks and specialized for bottom-dwelling.

Features of Special Interest

.\

Certain dorsal muscles have modified into a powerful electric organ on cither side
between the eye and pectoral fin. They are capable of giving a powerful electric shock
to stin their prey and enemies. Therefore, these organs are excellent for predation and
defense purposes and give a powerful electric shock of about 100 volts.

Flertric
eraila

Peelzral fia

Fig. 25.4: Tarpeilo (clectric ray). a) A Californian electric ray in s natural habitat. b) Muscum
specimen of electric ray.

Habi_t and Habitat

The electric rays conceal themselves in the sand rather than retreating. These fishes

often eat bony fishes as large 25 1s possible for them to swallow.

Geographical Distribution

- Torpedo is found in Mediterrancan and Red Sea, Atlantic and Pacific Oceans. T.
marmorata is found in Indian Ocean.,

Classification and its Justification

Kingdom Animalia Animals, multiceflular organisms witli celis
that lack a cell wall, many capable of movement
or movement of some of their body paris o
capable of movement at some time of their life
oycle; heterotrophic nutrition.
Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are presenl.

Chondrichthyes :
Cartilaginous Fishes —
Observation au
Classilication of

© Specimens

Loy
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Group ~ Vertebrata Notochord is replaced by vertebral column; two

(Craniata) pairs of appendages; circulatory system closed;.

hepatic portal system present: blood
containing R.B.C.

Superclass. Gnathostomata  Jaws and paired appendages are present.
Class Chondrichtlhyes Cold blooded vertebrates, gills for _
(Pisces) respiration, fins for locomotion; streamlined

body covered with scales. Cartilaginous

endoskeleton; skin has tough but miniite placoid

. scales.
Subclass Elasmobrachii  Plate-gitled fishes. 5-7 separate gill openings.
Order Selachii Includes the shark rays and skates. Sharks with

tateral gill openings; anterior edge of the
pectoral fin not attached to the side of head and
pectoral girdle halves not joined dorsally. Rays
and skates with ventral gill openings, anterior
edge of the enlarged pectoral fin attached to tle
side of thehead, and pectoral girdie halves
Jjoined dorsally, _

Suborder Batoidea All rays and skates. Body dorsoventrally
flattened, trunk and tail muscles reduced; gill
openings ventral; spiracles present: anterior
cdge of pectoral fin greatly enlarged and
atfached to side of head.

Genus Torpedo (Astrape)

Common name  Electric ray

25.4.4  Trpgon

Trygon (Fig. 25.5) is commonly known as sting ray,

Examine tlic specimen and note the lollewing features:

1) The body is dorso-ventrally flattencd which is broader than tong and looks like
sub-rhomboidal disc with the psctcrat fins. ‘

i) The pectoral fins are enlarged, confluent with the sides of the head and fused
from head to trunk. Pelvic fins are small. :

it} The tail is long, slender, flexible, whip-like, with a small caudal fin and armed
with a stinging spine. - : '

iv) ILis the dorsal fin which at the base forms a large and barbed or serrated spine.
The spine is provided with a poison gland in the skin.

v} “Mouth is ventral in position. Nasofrontal flap is present in front of moutl:.

vi} Only 5 pairs of gills slits are present on the flat, ventral surface of the head.

vii} A pair of cye and a pair of large spiracles with valves are present dorsally on the’
head. )

viii) Claspers are present near the pelvic fin in the male.

Features of Special Interest

The serrated spine can be driven into the body of anyone stepping on the ray,
mflicting a painfu! and dangerous, slow healing wound. ft is an extremely venomous
fish. Piiny among ciassical writers seems to have suspected the presence of venom in
this fish, “Nothing is more tercible than the sting that arms ihe tai! of Trygon. When
driven into a root of tree, it causes it {o wither. It can pierce armour like an arrow, it is
as strong as iron, yet possesscs venoinous properlics”.




Economi¢ Importance , Chondrichthyes :
. - Cartilaginous Fishes —

Trygon inflicts painful wounds on the victim including human by means of the sting Obscrvation and -
on tail which leads to gangrene or tetanus. Its liver is used for extracting liver cil. C'-"SSiSﬁCﬂﬁDn of
. . pecimens

Tail

Pelvie fin

S]ﬁn_c : -C-I"aspr.-r b

Tig. 25.5: Trygon (Stingray). a) A southern sting ray in its natural habitat. DY Museum specimen of
the sting ray.

Habit and habitat

The sting rays lie half buried in sand and are bottom dwellers along the sea-coasts.
This gives them special protection from predators approaching them from above.
Geographical Distribution

Trygon is found in tropical and subtropical seas.

Classification and its Justification

Kingdom Animalia Animals, multicellular organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Pliylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present.
Group Vertcbrata Notochord is replaced by vertebral columm; two
(Craniata) pairs of appendages; circulatory system closed;
hepatic portal system present; blood
conlaining R.B.C.
Superclass Gnathostomata  Jaws and paired appendages are-present.
Class Chondrichthyes Cold blocded vertebrates, gills for
{Pisces) respiratton, fins for locomotion; streamlined

body covered with scales. Cartilaginous
endoskeleton; skin has tough but minute placoid

scales.
Subclass LElasmobrachii  Plate-gitled fishes. 3-7 separate gill openings.
Order Selachii Includes the shark rays and skates, Sharks with

fateral gill openings; auterior cdge of the
pectloral fin not attached to the side of icad and
pectoral girdle halves not joined dorsally. Rays
and skates with ventral gill openings, anterior

' edge of the enlarged pectoral fin attached to the

Lad
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side of the head, and pectoral girdle halves
joined dorsally.

Suborder  Batoidea All rays and skates. Body dorsoventrally
flattened, trunk and tait muscles reduced; gill
openings veniral; spiracles present: anterior
edge of pectoral fin greatly enlarged and
attached to side of head.

Genus Trygon (Dasyatis)

*Common name Sting ray

25.5 TERMINAL QUESTIONS

- 1. What are the common names of the fotlowing?
1} Scoliodon .~ ...
HY PFISHS e
tii) Torpede ... e e e ern
V) THygon e

1

2. Name common species of Scoliodon that you have studied and explain the reason

for its popular name dogfish.

3. Explain why the Scofiodon is said to be viviparous.

4. What is the significance of the rostrum of Pristis?

5. Both Torpede and Trygon are called ray fishes. Yet how do (hey differ?

{
1



EXERCESE 26 SCOLIODON : THE DOGFISH -

MATOR AND MINOR
DISSECTIONS AND OBSERVING
PERMANENT MOUNTS
Structure
26.1  Introduction
Objectives

26.2°  Material Required
26.3  Extemal Featur

264  Digesti 5

26.5  Agsfenlianchial Arteries
26:6 Eial Nerves

265 Internal Ear

268  Permanent Mounts
26.9  Ampulla of Lorenzini
26.10 Termina] Questions

26.1 INTRODUCTION

" Scoliodon (dogfish) is the commonest cartilaginous fish convenient for dissections. It
has a spindle-shaped and laterally compressed body. The entire surface is rough due to
the presence of placoid scales. Trunk bears median unpaired fins and lateral paired
{ins. Tail is heterocercal and bears a caudal fin.

Objectives

Afier performing this exercise, you will be able to:
trace its alimentary %?

trace affere %% Tteries,

tra @

@;%mtemal ear,

observe the permanent mount of placoid scales from Scoliodon and cycloid and
ctenoid scales from Labeo and Anabas,

o observe the permanent mount of ampulla of Lorenzini.

¢ & o O ©

.26.2 MATERIAL REQUIRED

5 nen’Spirit Lamp
Permanent slides of ;

Placoid scale of Scoliodon

Cycloid scale of Labeo

Ctenoid scale of Angbas

Amputla of Lorenzini of Scoliodon
Practical Record Book



Animal Diversity Lab.

First dorsal fin Cye r

Tail Caudal p,ﬂ Second dorsal fin %\; Lateral line

Snoul . i

\External

Gill cleflls noslril

(i-5) Mouth

Caudal fin

Anal [in or
medium veniral {in Pelvic fin

Fig. 26.1: Exicraal features of Scofiodon.

t. Size of adult female dogfish is larger than that of male dogfish. { . .ale
possesses claspers attached to the pelvic fins)

2. Body is spindle-shaped and laterally compressed, whereas head is s
dorsoventrally flatiened. S

3. The undersurface of body is yellowish white; the back and si
brownish in colour. P

4. The body is covered with backwardly directed spines of
embedded in the skin and hence the bedy surface |

Head: It is flattened and produced into a
following structures in head

i) Mouth is crescentic in shape,
auarded by the vpper and lo

ate backwardly direc

Anterior to the moutg

pair, These are large fins which are fou.ndJuCt behind the gill.
ontal plane.

nsw pair. These are small in size and are found on either side of the
perture.

an fins are:

rst dorsal fin: It is found anterior to the middle part of the body and projects
upward.



b) Second dorsal fin: It is srﬁallcr than the first dorsal fin and is found a little behind
~ 1he first one. : :

c) Ventral fin: It is found on the ventral side, a short distance behind the se
. dorsal fin. - :

Tail: The portion of the body behind the cloaca is the tail. It g gppels
ihe water by caudal fin. There are epicaudal and hypocaudal Ygges in
caudal pit is present at the junction of caudal fin agdf tail. \

eegnsh
¥ rds and fix the animal (fish) by pinning the

o thie pectoral girdle and also cut transversely at each end of the
2%, Pin down the cut flaps. Now you may examine the interal

head TN nare
il 3
i;i‘ b\ cye
mouth > ) Lo .
1 ‘;Il,‘l:' pericardial cavily
Ifl
conus arleriosus J”“ seplum transversum
. ‘i" '.|l'- .
alrium i gill clefis
, t J ‘\\-,\LUI;% l:l'llll 1 .
o & N, coclomic opening
veniricle & X of oviducis
Y INE .
gall bladder ~_ %% 5 R Tver
= 8 pectoral fin
L ,%;. hepatic
Gy . portal vein
A
oval i
y 4,{3,’ cardiac slomach
shell gland 5 bile duct
ssiny loric -
H I py
oviduct ‘if slomach\
15} ;
. ass pancre
epigonal orpan i=s u\
ulerus ¥ : sl!:]ecn
reglal gland ! 7 blind sac
/ V T
rectum

valvular inlcsline

cloacal opening pelvic fin

Fig. 26.2: Digestive system of Scofiodon.

Scolfodon : The Dogfish —
' Major and Minor-
Dissections and Observing

Permanent Mounts
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ventral aorta

aill clefls

‘canws arleriosus

Observations

—_

Behind the pharynx is a short oesophagus which teads into the,sS5m
2. Thestomach is J-shaped and is divided into the proximal cai ach and
:distal pyloric stomach which are joined by the blind sac. '
3. Pyloric stomach opens into the wide intestine, which,
scroll valve. The scroll valve-can be seen by cuiiing
Jongitudinally. ' P
4. The intestine leads into cloaca. A relatively Iaf
the dorsal surface of recrum. ;

5. The liver is in the form of two Ia 2 o ntral to cardiac

between two limbs of stq
7. The spleen is found
[Other vascular or
pericardium, hef

disiBle along with the digestive system include
gitricle), conus arteriosus, ventral aorta and . -
stes, vasa deferentia, vesiculae serminales, Sperm sacs

with oviducal funnels, epigonal organs, shell glands
idneys, ureters and cloaca ]

»

¥ 0 expose the heart and afferent branchia) arteries, first cut throu gh the
dle and remove its middle portion, Locate the heart and remove the
pericardium and then trace the afferent branchial arteries (Fig. 26.3).

rpl ey

nare

2ye

mouth

imnominate
arlery

t alTerent
branchial artery

Il afierent
branchial artery

NI alferent
hranehial artery

iV aiicrent
branchial artery
aririem .
V afferent
branchial artery-
///?;Z'r'/" '

pericardial cavity _ventricle sinus venosus

Fig. 26.3: AfTerent branchial arteries of Seoliodon.



Observations : Scaliodon : The Dogfist.
Mzjor and Mic:
1. Theheart is the dorso-ventrally bent muscular tube contammg four chambers: Disseetions and Observi

sinus venosus, auricle, ventricle, and conus arteriosus. Permanent Mooz

2. Afferent branchial arteries: The conus arteriosus is continued forward s
aorta which gives rise to five pairs of afferent branchial arterics. g

into two innominate arteries; each of which again dm
" artery and 11" afferent branchial artery, the III®
arteries originate directly from the ventral 248

Hence there are f've palrs of afferent the five pairs of

: 1ake a longitudinal incision in the integument

) ectoral fin region upto the snout. Carefully

Bt by giving the transverse incision at the level of pectoral
m wall to expose the cranial nerve on the right side and trace
ngm up to their innervation, 'Ihere are 10 pairs of crantal nerves but
gexpose only the V™, VII™, TX™ and X™ cranial nerves.

glossophm’yngcal IX "wrcbcllum

Jateralis X optic lobe oplic [ opthalmicus superileialis
’ Vand VIt
. firsl branchialis l o
spinal cord of vapus X suditory VIII et omotor cercbrum
\ h\ pathetic [V
X \ opthalmicus

prefundus V

fourth branchialis
ol vapus X

viscaralis X

i | ‘1 ' g ! N x i (P palatinus VII
! /B e . buccalis VII
pharyageal ' maxitlaries superiar V
£ prclmnalm . L mouth .
mandibularis
externus YIE
post Irematic hyomandibularis VII s
maxilleries infecior V
mandibularis interaus VIT  mandibularis V

Fig, 26.4: Cranial nerves of Scoliodon.

1. Tifth or the Trigemin

0} 0pthalnrucus ;= AW stwo-branches..
i} Mamlla ;

a) @3

b) #
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iv} Opthalmicus profundus

2. Seventh or the Facial Nerve has five branches:
1) Opthalmicus superficialis
fi) Ramus palatinus (GK ramus: branch)
i1i) Ramus buccalis &
1v) Ramus hyomandibularis has three further #§
a) Mandibularis externus
by ‘Mandibularis internus
¢) Hyoidean

3. Ninth or Glossopharyngeal
i) Pretrematic (GK trema =
ii) Postirematic -

4. Tenth or vagus nerve hy
i) Branchialis '
i) Visceralis -
iii) Lateralis

s also known as membranous labyrinth lies in the
B e orbit on either side. The auditory capsules are seen as
@ the skin over the auditry capsule. You will observe
i, horizontal and posterior vertical semicircular canals. You
age capsules with the help of forceps. Please take care not to -
branous lahyrinth. Then locate the three canals and proceed.

consists of anterior vertical canal, horizontal canal and posterior
gHgena, cochlea, recessus utriculi, utriculus, and nerve supplies.

ull out-the intemal ear with all its structures and place it in a watch glass
Mg some water. Study its various parts and draw a neat labelled diagram (Fig.

26.5)
anterior ductus endolymphaticus
horizontal canal
‘. _posterior
. - ulricelus - AT semicircular canal
ampulla of

horizonlal

horizantal canal - .
o s semicireular eanal

ampulla ..
+f posterior o '
" X venical canal )

ampulla
ol anlerior

verical canal

nerve supplying
the ampulla of
posierior canal

recessis /“ i WAL

ulriculue

saceulus . lagena

Fig. 26.5: Internal ear of Scollodon.



26.8 PERMANENT MOUNTS

Placoid Scales — From Scoliodon

Procedure: Observe the following characters in the permanent slide of placoid scales

of Secoliodon.

Observations

1. Placoid scales (odontoids) are minute dermal denticles closely arranged in regular

oblique rows.

2. They form entire exoskeleton of dogfish and give a rough appearance to the skin.
3. Each placoid scale has a diamond shaped basal plate embedded in the skin and is

derived from dermis,

4. Anteriorly each placoid scale has a prominent flat trident spine projecting out of

the skin (Fig. 26.6).

median spinc

laleral spine

opening of
pulp cavily

basal
() chomboidal plate (h)

Fig- 26.6: Placoid scale of Scoliodsn.

Cycloid Scales — From Labeo (Rohu)

Observe the lines of growth and nucleus in the permanent slide of cycloid scales of

Labeo. (Fig. 26.7)

lines al grawth

Fig. 26.7: Cyclueid scale,

Ctenoid Scales — from Anabas

Observe the several concentric lines of growth, denticles or teeth and nucleus (Fig.

26.8) in the permanent slide of ctenoid scales of Anabas.
tqy

Scoliodon : The Doglish —

Major'and Minor
Dissections and Observing
Permenent Monunts

41
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smallteeth 77

Flg, 26.8: Clenoid scole.

26.9 AMPULLA OF LORENZINI

Ampulla of Lorenzini are found on the head of Scoliocdon. There are several pores
beneath the skin on the dorsal and ventral surface of the snout, each pore [eads into a
tubule of ampulla of Lorenzini.

Procedure: Observe the following characters in the permanent slide of ampulla of
Lorenzini,

Oliservations

1. Each ampulla is made up of ampullary sac.

2. Each ampullary sac consists of eight to nine radially dilated chambers an’anged
round a central core, the centrum.

3. Allthe ampullary sacs are connected with a long tubule which cpens at the
surface of head through a pore known as external aperture (Fig. 26.9).

external
apcriure

1ubule

ampullary sac

gl ve i
branches

Fig. 26.9; Ampuliz of Lorenzini, '

4, Allthe groups of ampullae are innervated by the nerve branches of opthalmicus
superficials, buccalis and hyomandlbulans

5. 'The ampullae lie together in clusters Jooking like bunches of grapes.

6. The ampullae of Lorenzini are thermoreceptors. -



26.10 TERMINAL QUESTIONS

. What is the function of ampulla of Lorenzini and wlhere are they found?

Scotiedon : The Dogfish —
Major and Minor
Dissections and Observing
Permorent Mounts
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EXERCISE 27 BONY FISHES : OBSERV_ATION AND
CLASSIFICATION OF SPECIMENS

Structure

27.1 Introduction ;

Qbjectives ; -
27.2  Material Required
273  Method

274  Qbservation
MNotopterus
Labeo rohita
Clarias
Wallage
Anguilla
Amphiprons
Anabas
FExocoefus -
Hippocampus N
Synapia )
Synaptura
Auntennarias

27.5  Terminal Questions

27.1 INTRODUCTION

The fishes are aquatic gnathostomes having a streamlined body. The paired
appendages are pectoral and pelvic fins supported by fin rays. The median fins are two
dorsal fin, an anal fin and a caudal-fin. The exoskeleton is in the form of scales,
dermal denticles or horny scutes. They have true jaws. The notochord is constricted
into vertebrae. The respiration is by gills. The Jateral line system is well developed.

In the modern bony fishes the endoskeleton is bony, skin with mucous glands. The
body is either naked or with an exoskeleton of scales; the scales may be cycloid or
ctenoid. The gill arches or branchial arches are 4 or 5 in number and the gill openings
are covered with an operculum on each side supported by bones. The jaws are well
formed ensheathed with membrane bones. Air bladder is usually present. The tail is
diphycercal or homocercal. The mouth is usually terminal. The bases of the pectoral
fin are not fleshy. The pectoral fins are supported by bony dermal fin rays or
lepidotrichia, attached to the girdle directly, The jaw suspension is hyostylic. The
internal nares are absent. Nervous system consists of a brain with small semicircular -
canals. Sexes are separate (sex reversal in some), gonads paired; fertilisation usually
external; larval forms may differ greatly from adults,

Thus, the modern bony fishes arc very widely diversified. They have conquered both
fresh water and marine environment. They show.a high degree of adaptive radiation.
In the fresh water, the fishes are adapted to fast flowing streams in the hills, rivers,
ponds, and lakes. In the marine medium they are present in the shore region, oceanic
region and in the deep seas. Some of the bony fishes exhibit the phenomenon of
nugration for breeding purpose; {roim rivers o 50a e.g. Anguilla {eel} {catadromous
migration) and from sea to rivers ¢.2. Salmo (anadromous migration). This is of
immense intercst to ichthyologists. Some bony fishes exhibit parental care of many
ways. Thus, an in-depth study of bony fishes is of great value to the students who are
interested in the study of fishes.

OGbjeciives
After performing this excreise you will be able to:

o identify the specimen of bony fishes and give their scientific/common name,
» classify up to order level,



Animal Diversity Lal. o list their characters justifying the classification,

¢ explain their habit, habitat and distribution, and economic importance,
o draw labelled diagram of the specimens,

OUT LINE CLASSIFICATION OF BONY. FISHES

Class Subelass Order Example
Teleostomi | Actinopterygii | 1. Clupeiformes Notopierus (Chital)
or . 2. Cypriniformes ‘Division: Cyprini (Labeo,
Osteichthyes ' - Rohu)

Division: Siluri {Cat fish)
Clarias — Magur

Wallago — MallifLachi

3. Anguillifornes Anguilla (eel)

4. Symbranchiformes | Anphiprous (Cuchia esi)
5. Perciformes Anabas (climbing perch)
6. Belontformes Exocoetus (flying fish)

7. Syngnathiformes | Hippocampus (Sea horse —
male and female)

8. Pleuronectiformes | Synapta (flat fish)

9. Lophiformes Antennarius (angler fish)

A table showing differences between cyclostomata, cartilaginous and bony fishes is
given in Table 27.1. (Table 27.1 is given at the end of this exercise).

27.2 MATERIAL REQUIRED

Museum specimens of Notopterus, Labeo rolita, Clarias, Wallago, Anguilla,
Amphipnous, Anabas, Exocoetus, Hippocanipus, Synpata, Synaptura, Antennarias.
The museum should be welt equipped with the above listed specimens ir the glass
jars. The animal specimens may be procured from the museum specimen suppliers.

273 METHOD -

Observe the specimens carefully and make labelled diagrams. Write the classificc’ion
and justify the classification with reasons. Observe the characters in tl:- ~pecimen and
note the special features in the specimen. This will enable you to make a proper
identification of the specimen.

27.4 OBSERVATION

In each specimen, carefitlly observe the head, the trunk and the tail region. . Examine
the paired fins, their size, position and shape. In addition, examine the position of the
median fins, their structure, and modification. Make a ncat diagram of the gpecimen
and [abel.

27.4.1  Notopterus
Claracters

1) Notopterus (Fig. 27.1) is commonly known as ‘Cliitai’ in Hindj.

i) Body elongated, compressed sideways and oblong.

i) Skin is coverad with minute cycloid scales and they cover the head also.
iv) Body silvery whiic with a greenish tinge on the back.

v} Head small, snout obtuse and convex.

vi) Mouth terminal and wide with teeth on the jaws; barbels absent,

46



vii) Trunk has a humped dorsal profile with a small dorsal fin hence called feather
back.

viii) Anal fin long and confluent with the caudal fin.

ix) Pectoral fins are small and placed anteriosly, whereas pelvic fins are reduced.

x) It is an edible fish. -

Dorsal fin

Lateral line

Operculum

Caudal fin Anal fin _ N\

Fig. 27.1: Nofepterus (Chital).

Habit and Habitat

Lives in fresh water rivers, lakes and ponds.

Geographical Distribution

India, Myanmar and Malayasia. It is camivorous and feeds on molluscs, worms,
crustaceans. Predaceous and surface and mid water fecder.

Classification and its Justification

Kingdom Animalia Animals, multiccllular organisms with cells

that lack a cell wall, many capable of movement

or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic mutrition,

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present. _

Group Yertcbrata Notochord is replaced by vertebral coluimn; two

{Craniata) pairs of appendages; circulatory system closed;

hepatic portal system present; blood
containing R.B.C.

Superclass Gnathostomata  Jaws and paired appendages are present.
Class Osteichthyes Endoskeleton bony, gill slits covered by

, ' “operculum
Subclass - Actinopterygii  Single extemal gill opening on each side of the

iicad. Paired fins are supported by fin 1ays.
Genus Notopterus '
. Common name Chita! or Feather back

27.4.2 Labeo roliita

Characters

i) Labeo rohita (Fig. 27.2) is commonly called ‘Rohu’ in Hindi.
it) Body laterally compressed, fusiform, attain maximum or one meter int length.
i) ’It i5 blackish grey on the back and silvery white below.

* Bony Fishzs:
Observation and
Classification of

Specimens
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iv} The body is covered with overlapping cycloid scales.

v)  Head prominent with a blunt, oblong and depressed snout and is covered with
small tubercles. _

vi) Mouth sub-terminal, directed downwards and surrounded by thick lips.

vi1) Upper lip with a pair of short barbels and lower lip fringed. Jaws without tecth.

*viit) Dorsal fin large and placed about the middle of the body.

ix) Pectoral fin without spinous rays.

x)  Tail small and homacercal. ,

xi) Adr bladder physostomous and divided into an anterior and a posterior chambor.

xil} Weberian apparatus joins the air bladder with the internal car.

xiii) Lateral fine canal passes through the scales.

"Dorsal fin
Caudal fin

Lateral line Trunk

Lower jaw
Anal fin

Pelvic fin Scales Pectoral fin

Fig. 27.2: Labco rohita (Rolu).

Habit and ha_bitat

Lives in rivers, ponds and lakes; used in pisciculture; column feeder; feeds on flora
and fauna in deep waters. It is an edible fish.

Geographical Distribution
Widely distributed Indian carp. Found in tropical and subtropical regions.

Classification and its Justification

- Kinpdom Animalia Animals, inulticellular erganismas with celis

that lack a cell wall, many capable of movement,
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition. :

Phylum Chordata Dorsal tubular nerve cord, notochord and pairec}
: gill-slits arc present,
Group Vertebrata Notochord is replaced by vertebral columa; twa
(Craniata) pairs of appendages; circulatory system closed;

hepatic portal system present; blood
containing R.B.C.

Superclass Gnathostomata Jaws and paired appendages are present.

Class Osteichthyes Endoskcicton bony, gill slits covered by
operculum .

Subclass Actinopterygii  Single external gill 6pening on cach side of the
head. Paired fins arc supported by fin rays.

Order Cypriniformes  Weberian apparatus present. Air bladdes

physestomous; tail homocercal, operculum
supported by bones.

Division - Cyprini Scales cycloid, barbals reduced, commonly
called as carps.

‘



Genus - Labeo
‘Species roliita
Common nanie  Rohu

2743 Clarias
Characters : -

i) Clarias (Fig. 27.3) is known as ‘Magur’ in Hindi.,

ii) Body is greyish black with a dorso-ventrally flattencd head and laterally
compressed trunk and tail, :

JAli)  Skin naked without scales.

iv) Head covered with osseus plates both dorsally and laterally.

v) Barbels long, 4 pairs; 1 nasal, 2 maxillary and 2 pairs mandibular.

vi) Tail dipliycercal with a rounded caudal fin. '

vii} Dorsal and anal fins are long but not conflucnt with the candal fin.

viii) Pectoral fins with spinous first ray, '

ix) Air bladder physostomous and connccted with the internal ear by Weberian ossicles.

x) Possesscs an accessory respiratory organ which is a highly branched organ. It is
called as labyrinthine organ and is highly vascularised.

xi) Itis ancdible fish.

Latera! line Trunk Head

Dorsal fin Nostril

Caudal fin Pelvic fin
Anal fin Pectoral fin

Barbels

Fiw, 27.3: Clarias (Magur).

Habit and Habitat

Lives in rivers, ponds and lakes. Carnivorous and generally mid-water and bottom
fecders.

Geographical Distribution
Found in Sri Lanka, India and Malaysia.

Classification and its Justification

Kingdom Animalia Animals, multiceliular organisms with cells
that lack a celt wall, many capable of movement
¢ or movement of some of their body parts or
capable of movement at some time of their fifc
cycle; heterolrophic nutrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
- gill-slits arc preseat,

Group Vertebrata Notochord is replaced by vertebral columu: tivo

{Craniata) pairs of appendagces; circulatory system closed;

hepatic portai sysiem present; blocd
containing R.B.C.
Superclass Gnathostomata  Jaws and paired appendages arc present.
Class Osteichthyes , Endoskeleton bony, gill slits covered by

Bony Fishes:

‘Observation and

Classification of
Specimens
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-

operculum '
Subclass Actinopterygii  Single cxternal gill opening on each side of the
- head. Paired fins are supported by fin rays,
Order Cypriniformes  Weberian apparatus present. Air bladder
physostomous; tail homocercal, opercu]urn
supported by bones.

Division © Siluri -+ Scales absent; head with prominent barbels

commonly known as cat fishes.
Genus ‘Clarias
Common name  Magur — Cat fish

2744 Wallago
Characters

1)  Wallago (Fig. 27.4) is known as Malli/Lachi in Hindi.

i) Bedy.elongated, skin smooth, naked without scales,

iii) Body colour greyish brown with a purplish head and white belly,

iv) Mouth gape extends even behind the eyes.

v) Head large, dorso-ventrally flattened with two pairs of barbels of equal size.
vi) Dorsal fin small without spines.

vii) Anal fin long, distinct from the caudal fin.

vii1) Tail homocercal, but the upper lobe of the caudal fin is slightly longer

ix) Pectoral fins spinous and the spines arc finely serrated.

Operculum Dorsal fin

-Lateral line

- Caudal fin

IR s

Anzl fin

Pectoral fin Pelvic fin

Fig. 27.4: Wallago (Lachi/Catfish).

Habit and Habitat

It is'a fresh water catfish found in rivers, lakes and ponds prcdaceous feeds on young
Carps. It is an edible fish. :

Geographical Distribution
Throughout India. ‘

Classification and its Justification .

Kingdom Animalia Animals, multicellular organisms with cells
' } that lack a cell wall, many capable of movement
or movement of some of their body parts or,
capable of movement at some time of their life
cycle; heterotrophic nutriticn.

Phylum Chaordata Darsal tubular nerve cord, notochord and pmred'
gill-slits are present. _
Group " Vertebrata Notochord is replaced by vertebral column; two
" (Craniata) pairs of appendages; circulatory system closed;



hepatic portal syéfe'l'\n present; blood
containing R.B.C:

Superclass Gnathostomata Jaws and paired appcndages are present.
Class Osteichthyes Endoskeleton bony, gill slits covered by
. : _ operculum

Subclass - Actinopterygii  Single external gill opening on each side of the
- ~ head. Paired fins are supported by fin rays.

Order Cypriniformes © Weberian apparatus present. Air bladder .

physostomous; tail homocercal, operculum
- supported by bones.
Division Siluri _ Scales absent; head with prominent barbels;

; S commonly known as cat fishes.
Genus ‘Wallago )
Common name  Malli/Lachi

274.5 Anguilla
Characters

1)  Anguilla (Fig. 27.5) is commonly called as eel.

i) The body is clongated and cylindrical in shape.

iit) Skin is brownish on the dorsal side and yellowish below.

iv) Skin with rudimentary scales arrangcd in oblique rows at right angles to one
another. :

v) Fins are soft; pectoral fins are short; pelvic fins absent.

vi) Dorsal and anal fins are elongated and continuous with caudal fin.

~ vii) Tail is long and cylindrical.

viit) It exhibits catadromous migration.

Daorsal fin

Mouth
Fig. 21.5: Auguilla (Lcl).

Habit and Habitat

Comnion in tropical and temperate regions of the world. It can live out of water fora
short lime. Cutaneous respiration is well marked.

Geographical Distribution

Anguilla is found in Gangetic cstuaries, the Bay of Bengal, the India Pacific region to
the seas of China and beyond. It lives in freshwaters in Europe and svhen mature
_migrates to Sargossa sca for breeding.

Classification and its Justification

Kingdom:* * Animalia Animals, multicellular organisims with cells
that lack a cell wall, many capable of moveinent
or movement of some of their body parts or

Bony Fishes:
Observation and
Classiftcation of

Specimens

&
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ca pablc_ of movement at some time of their life
cycle; heterotrophtc nutrition. -

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present.

Group Vertebrata Notochord is replaced by vertebral column; two

. (Craniata) pairs of appendages; circulatory system closed; :

hepatic portal system present; blocd )
containing R.B.C.

Superclass Gnathostomata  Jaws and paired appendages are present, g

Class Osteichthyes Endoskeleton bony, gill slits covered by 5
operculum

- Subclass Actinopteryghi  Single external gill opening on each side of the

head. Paired fins are supported by fin rays.

Order - Anguilliformes  Body elongated, paired fins reduced. Skin with
reduced scales, Anal and dorsal fins confluent
with caudal fin.

Genus Anguilla

Common name  Eel

27.4.6  Amphipnous
Characters

1) Amphiprous (Fig. 27.6) is known as blind serpent fich or cuchia cel.

i) Body eel-like with reduced eyes.

ii) Dorsal, pelvic and anal fins are absent.

iv) Skin slimy and scales are buried in the skin. .

v)  Gills reduced and supplemented with two accessory respiratory air sacs.
vi) Air bladder, Weberan ossicles are absent.

vi1) Tail with a membranous flap without rays.

viit} Mouth small and terminal,

Bye HMead i - Rack

Mouth Operculum

Lateral line

Fip. 27.6: lmphipnous (Blind serpent fish).

Geographical Distribution

Found in fresh and brackish water in India and Myanmar. More common in the rivers
of Bihar, West Bengal and Bangla Desh.

Classification and its Justification

Kingdom Animalia Animals, multicellular organisms with cells -
that Jack a cell wall, many capable of movement
or movement of some of théir body parts or .
capable of movement at some time of their Jife |
cycle; heterotrophic nutrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present.



Group Vertebrata Notochord is replaced by vertebral column, two . Bony Fishes:

(Craniata) pairs of appendages; circulatory system closed,; %T:i:ﬂ: ::::?DE"‘-::.
hepatic portal system present; blood Specimens
containing R.B.C. | ' :

Superclass Gnathostomata Jaws and paired appendages are present.

Class Osteichthyes Endoskeleton bony, gill slits covered by

E _ operculum : .

Subclass Actinopterygii  Single external gill opening on each side of the
head. Paired fins are supported by fin rays.

Order Symbranchiformes Body eel-like, without scales, gills reduced, gill
openings single; dorsal, pelvic and anal fins

: absent.
Genus Amphipnous

Commonname  Blind serpent fish/Cuchia eel

27.4.7 Anabas

Characters

-

i) Anabas (Fig. 27.7) is commonly known as climbing perch.

i) Body laterally compressed and covered with cycloid and ctenoid scales. Scales
are present on Lhe head and operculum also. .

iii) Dorsal and anal fins are long and differentiated into antedior spiny portion and
posterior soft portion.

iv) Tail with rounded caudal fin.

v) Operculum spiny. -

vi) Pectoral and pelvic fins are small; pelvic fins are thoracic in position.

vit) Air bladder physoclistous. :

viii) Accessory respiratory organs in the form of labyrinthine plates that enable the
fish to breathe atmospheric air and live out of water.

ix) It is an edible fish,

Spincus dorsal fin Lateral line -
‘ Soft dorsal fin

Operculum

-----
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Opening of :
opercular chamber !;ccmral fin \Pelvic fin Spinous anal fin Soft anai fir
] Fig. 21.7: Augbas.
Habit and Habitat

It is predatory feeding on shrimps and gastropeds.

Geographical Distribution

' Commonly found in fresh water and cstuaric§ of India, Mya:imar, Sri Lanka and ;
Malaysia, 51
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Kingdom Animalia
Phylum Chordata
Group Vertebrata

(Craniata)
Superclass Gnathostomata
Class Osteichthyes
Subclass Actinopterygii
Order ' Perciformes
Genus . Anabas

Commenname  Climbing perch

27.4.8 Exocoetus

Characters

Animals, multicellular organisms with cells

that lack a cell wali, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition. ,
Dorsal tubular nerve.cord, notochord and paired
gill-slits are present.

Notochord is replaced by vertebral column; two
pairs of appendages; circulatory system closed ;
hepatic portal system present; blood

containing R.B.C. .

Jaws and paired apjendages are present.
Endoskeleton bony, gill slits covered by
operculum '

Single external gill opening on each side of the
head. Paired fins are supported by fin rays.
Dorsal and anal fins having spiny and soft rays;
pelvic fins thoracie, air bladder physoclistous,
Weberian apparatus absent. .

1) Exocoetus (Fig, 27.8) is commonly known as flying fish, because it can leap

through air,

1i) Body elongated, laterally compressed, body silvery yellow and bluish above.
it) Cycloid scales are present on the body. ;

iv) Eyeslarge; head covered with scales.

v)  Mouth wide, terminal; both jaws are toothed and teeth of equal size. _
vi) Dorsal and anal fins are short and opposite to each other near the tail region.
vii) Pectoral fins are large and help the fish to glide in the air.

viit) Tail homocercal; caudal fin large and bifid, the ventral Iobe of the caudal fin 1s

longer.

AT

Yy
F &4

Anal fin

HY SN

S — = FRAL . \\ s

?’ _ i R § Mouth °
Pelvic fin Operculum

Lateral line

Fig. 21.8: Exocoetns (Flyinp fish),

Habit and Habitat

Marine fish that can leap in the air. / .



) . ) G , -+ Bony Fishes:
_ Geographical DlStl’lbl.lt‘IOII . - Obscrvation and
Found in tropical and warm parts of Atlantic and Indign Occans. L ' ~ ~ Classification of

, - : Specimens
- -Classification and its Justification '

" Kingdom Animalia Animals; multicellular organisms with cells
' . that Jack a cell wall, many capable of movement
or movement of some of their body parts or .
capable of movement at some time of their life
cycle; hetesotrophic nutrition. '

Piylum . Chordata * Dorsal tubular nérve cord, notochord and paired
: . gill-slits are present. - - ,
Group Vertebiata Notochord is replaced by vertebral column; two
: " (Craniata) pairs of appendages; circulatory system closed;
' Hepatic portal systera present; blood
_ : containing RB.C. ) .
Superclass Gnathostomata  Jaws and paired appendages are present.
Class Qsteichthyes Endoskeleton bony, gill slits covered by
) operculum L ‘-
Subclass Actinopterygii  Single external gill opening on cach side of the
head. Paired fins are supported by fiii rays.
Order Beloniformes or  Dorsal fin néar the tail region and opposite to
Synantognathilormes anal fin; fins soft and scales cycloid.
Genus Exocoetus

Common name  Flying fish

27.4.9 Hippocampus (Sea horse — male and femaie)

Characters ‘

1) Hippocémpus (Fig. 27.9) (Sea horse) has a body curiously modified. The body is
covered with rimy-like exoskeletal plates or dermal scutes. '

i) Head produced into 2 tubular snout or rostrum with terminal edentulous and
suctorial mouth. Tt resembles the head of a horse, hence called as sea-horse.

- Pectoral fin

' Darsal fin, )

Opening of
brood pouch

Fig. 27.9: Hippocapus (male) Hippocampus (female).



Animal Diversity Lal. iii) Tail prehensile, without caudal fin.

iv) Pectoral fins short, and present at the base of ihe head. Pelvic, anal and caudal
fins are absent. '

v)  Dorsal fin small and spinous.

vi) Mouth at the tip of the snout.

vil) Operculum is fused with the body wall leaving only a small branchial aperture
directed upwards.

viti} Male possesses brood pouch for storing the fertilised eggs and (hus exhibit
parental care.

ix) The female is small-sized and brood pouch is absent.

X) Exhibits mimicry with sea weeds.

Habit and Habitat

Swims upright among the sea weeds.

Geographical Distribution

Found in tropical and temperate seas, particularly in Indian and Pacific oceans.

Classification and its Justification

Kingdom Animalia Animals, multicellular organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their bedy parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

* Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present.

Group Vertebrata Notochord is replaced by vertebral column; tvo

(Craniata) pairs of appendages; circulatory system closed;

hepatic portal system present; blood *
containing R.B.C,

Superclass Gnathostomata  Jaws and paired appendages are present.
Class * Osteichthyes Endoskeleton bony, gill slits covered by
) operculum
Subclass Actinopterygii  Single external gill opening on each side of the
head. Paired fins are supported by fin rays.
Order Synanathlformes Jaws fused, tubular. First dorsal fin spinous.

Other medlan t'ns and pelvic f'ns absent.
Genus Hippocampus
Common name  Sena horse

27.4.10  Synapta{flat fish)
Characters

1)  Synapta (Fig. 27.10) is commonly called as flat fish.

if) Body'is laterally compressed and head is dorso-ventrally flattened.

iit) Skull twisted, with bot) the orbits and eyes lying on one side.

E\_f} The side oftha hn([u with tha eyeg | ic p1gmnnfnr| and dorsal whils
is unpigmented and white.

v) Pectoral and pelvic fins are poorly developed and soft.

vi) Dorsal and anal fins long and confluent with the caudal fin, The dorsal fin
extends above the head,

vii) Smali mouth, dentulous, protractile, feeds on molluscs.

viii) Tail ]1omncercal and caudal fin rounded.

ix) Scales on the body ctenoid.

x} Air bladder absent,

xi) Swims by undulating movements of the body.

T8



Lateéral line

Habit and Habitat
Bottom dwelling fish, found lying at the sea bottom from the blind side.

Geographical Distribution

Dorsal fin

Pectorel fin

Blind eye

) Anal fin Pelvic fin

Flg. 27.10: Syuapia,

Found in Atlantic and Pacific oceans.

Classification and its Justification

Kingdom Animalia ~ Animals, multicellular organisms with cells
: that lack a cell wall, many cepable of movement

‘or movement of some of their body parts or
capable of movement at some time of their life
cyele; heterotrophic nutrition.

Phylum Chordata Dorsal tubutar nerve cord, notochord and paired

' ' . gill-slits are present.

Group Vertebrata Notochord is replaced by vertebral column; two

(Craniata) pairs of appendages; circulatory system closed;

hepatic portal system present; blood
containing R.B.C. - :

Superclass Grathostomata  Jaws and paired appendages are present.

Class QOsteichthyes Endoskeleton bony, gill slits covered by
operculum

Subclass Actinopterygii  Single external gilt opening on each side of the
head. Paired fins are supported by fin rays.

Order Pleuronectiformes Body flat; skull twisted and both eyes lie on the
same side; anal and dorsal fins-extend all along
the trunk.

Genus Synapta

Common name  Flatfish -

27.4.11 Synapl’um
Characters

i) Synaptura (27.11) is known as flat fish.
i) Other characters are similar to-Syrapfa.
i) Synaptura.is larger in size and has a heavily pigmented body.

Bony Fishes:

Observalion and

Classification of
Specimens |

i



Animal Diversity Lab.

38

Pectorat fin Darsal fin

~Lateral line

Caudal fin

Nostril |

Mouth

Operculum

Pelvic fin

Fig. 27.11: Synaptura.

Classification and its Justification

Kingdom _ Animaljé Anjmals, multiccllular organisms with cells

that lack a ccll wall, many capable of movement .

or movement of some of their bedy parts or

capable of movement at some time of their life .
- cycle; heterotrophic nutrition.

Phytum Chordata Dorsal tubular nerve cord, notochord and paired
C , gill-slits are present. : '
Group Vertebrata Notochord is replaced by vertebral column; two
(Craniata) pairs of appendages; circulatory system closed:
hepatic portal system present; blood
: contdining R.B.C.
Superclass wnathostomata  Jaws and paired appendages are present.
Class Osteichthyes Endoskeleton bony, gill slits covered by
' ‘ L operculum
Subclass Actinopterygii  Single external gill opening on each side of the

head. Paired fins are supported by fin rays.

Order Fleuronectiformes  Body flat; skull twisted and both eycs lie on the

same side; anal and dorsal fins extend all along
the trunk.

Genus Synaptura
Common name  Flat fish

27.4.12  Antennarias (Angler fish)

Characters

)

i)

Antennarias (Fig. 27.12) is commonly known as Angler fish.

Body dorsc-ventra

- - P T a N T | : L}
rally flattencd. Head and anterior part of the body without scales.

/
iii} . Mouth large, containing recurved teeth.

iv) Large eyes, lateral in position, small nostrils.

v)

Gill opening is in the lower axis of pectoral fin. Pseudobranchiae are present.

vi) First dorsal fin is greatly modified. The first three fin rays are spiny and free. The

vil) The next three spines are united by a skin fold, while the rest of the dorsal fin is

viii) Pectoral and caudal fins present.. -
ix) The male is small in size and attached to the body of the female as ectoparasite.

first spine is rod-like and bears a fleshy mass at its tip called ilficium which
serves as a bait for other fishes,

supported by soft rays. .



+ Filament

f Eye

Bait - - e
Dorsal fin

Caudal fin

Pectoral fin Pcliric fin Anal fin

Fig. 27.12: Aniennarias,

Habit and Habitat

It is found in the deep seas. It is a p'oor swimmer.

Geographical Distribution

Found in Indian, Atlantic, Pacific Oceans.

_ Classtfication and its Justification

Kingdom Animalia Animals, multicellular organismis with cells
- that lack a cell wall; many capable 6f movement
or movemeént of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition. ’

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
B _ gill-slits are present. '
Group Veriebrata Notochord is replaced by vertebral column; two
(Craniata) ~ pairs of appendages; circulatory system closed,
hepatic portal system preseat; blood
- . containing R.B.C.
Superclass Gnathostomata Jaws and paired appendages are present.
Class Osteichthyes Endoskeleton bony, gill slits covered by
- operculum
Subclass Actinopterygii  Single external gill opening on each side of the
' head. Paired fins are supported by fin rays.
_ Order Lophiformes Spinous dorsal fin modified into an illicizm.
Air bladder absent.
Genus. Antennarias

Commen name  Angler fish

27.5 TERMINAL QUESTIONS

I, Give one example each of the bony fishes showing catadromous and anadromos
migration. :

.....................................................................................................................................

Booy Fishes:
Observation and

" Classilication of

Specimens

59
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3. Describe habit, habitat, size and feeding behaviours of Labeo, Wallago, Anabas
and Hippocampus. '
iy Labeo

....................................................................................................................................
e e L e R s e bmr e e e r s e



&l

‘uorjauny Arojexrdsal ou

‘urelq
alj JO 1003 AY) YIeAUA( oS reasAydodAy

spsou | Buraey Kioyoesjo £[UQ “YINOW O} JOLIDIUE . o]} Se SUINUUOD Ioye| By} Jeued
[jews Jo nied e A[jeslop sieaq noug  pue AJ[EHUSA JUIsAId ‘OTIIASIID ‘OM], jeseu ayy ojur suado oes A1030BJ[0 YT, SSJEN
"saka puiyaq ysni usdo Yot _
. ‘Bunjor| oIe sojovdg sojoeards owodaq s3s |13 1811y A7jensy USqY sajoelidg
] aInjiade [CIyouTlc) :
‘ap1s Jatus uo Suuado 1113 o[durs [eula)xa ‘o]Suls ¥ oAy SOYSLTeH "peay
e Jey) 05 winjnolado paj[eo ulys jo defy -wnjnosado | Yy JO sapIs [BI9)8[-012)50d UO juasatd s :
[e3s1e] © Aq pa19A02 SHIS-[11S Jo sited DAl ON "sH[S [118 payeu Jo smed aary Ajjens) | SN[S 8 punol jo sired usass ‘sdadiup] U] s3uruado (1D
“Furmayo 10y jou ‘Kaxd :
_Sunies) pue Surpjoy J0j a2} pLioanp
- A[paesiorq pue pajutod A(dieys yo | “se3efied £q pauoddns pue S[OLIA] 1A
sM0J 7 10 [ Suieaq (oea ‘smel 1omol pus [ paulf sy ysifSpy 10 anour A, ‘uorssaadap
'smul uo Junyor| a1e 1oddn yira o1ju905910 ‘os1aasuely oFav| P2102JIp A[plemumop © S| [sulm}
393, "peaYy Uo jeurwd) sf 3uruado YInow pa[]E2 s1njonils aI[-dno Sdo4diun] u] INOAL

S171 ‘peay Uo [BIUAA ST Furuado YInoA]

“SuiJ o1a[ad Aq paULIO)
10U JussaId JoAauMm Juasqe s1adse|D
10112350d sauzauIos “I101I1a3UE AJ[ENS[),

‘surlads Builsagsuen

* 107 syadse| — sa[ew u[ “Jonv)sod A[jensn

quasqy

SUTJ SIA[3]

*$50[ IE[IWIS OM] OJUI PAl[o}ou

"premdn

sAeI-01] snowde[Ies Lq payroddns
sI 3] "u1y [esop o3 3o Med 1otrasod

Ajdasp ‘peoreafydip 1o |2OS200WOH pauln si pita Jot1sysod ‘(8219001339 A1} YA SINUNUOD YOIUYM JUSSAI] uiy [epne)
_ "palil|ea1}s A[{ TN ‘paushely A[[eauaa "ay! |
‘pausyely AJjeraze(iq Ajjens() -0sI0p waoisny ‘payeduo]s AJ[ens() -Jo3 pue [ealipuljka ‘pajeduo(a st ApogY . adeyg
"PoQITYSIP UDI[AM JUII|S
"sa)E| ‘SIeAll ‘spuod Jojemysaly | ¢ J0 junowe asuswit sonpord saysyde}]
U1 UOWIIOD “I9jes YSal] puE SULIBUL 1OY . surtew A3sojy | -otnsesed jng I0)EMSa]] PUE QULIBLE 0] lejlqeH
" I9WILIIMS 15U :
“1apany woyoq-e st 3j “surejd onenbe pue ® SI 31 ‘S2SIJ puE SWIOM ‘SI10)SQO[ ‘SqeId | "SIBUAALOS 1L says1fBoy pUE $2JLIQIU3A
2eg|e U0 Spaa] ‘SNOI0AIqISY A[JaTYD ST 3] Uo spaaj ‘snosoepald put SNOIDATUIED snenbe vo omiserediwas axe sA24dH0T nqey
(sedy)yg¥2150) (selygatipuoy) (seysysel puv sAaxdmey)
soysig Kuog sast] snoutdeqipae) EIRULOISO[IA)D) MSLINOBILY )

soysig Auog pue snou1e[iIe)) ‘BJBWIOISO[IA]) UIIANIG SO < [°LT QUL




.

"Auoq AQIsop

'Sa]e9s ploaerd 3o saje[d jeseq sy woiy

‘UL{pUols JO XUGBW © UI PAPPa(|IId
S[122 931e] Jo pasoduros ‘snowSepiey)

u012sopuy

"SH[EOS PIOU2]0 IO PIO[RAD

Hrede souoq on ou ‘snomSeiires AJjoym
_ - . "SpIoJtopo
I0 sayess prooe[d [cuuap ojeredss

JUAEqY

LOIO[SOXY

‘proued ‘prowsos ‘reurisp Fmddepioag

"A[ereredss wado sampade

‘s1onpoid yenuss pue
Areunn ‘Arejuaune 1oy Suraado [eozopo

"JUISQE ST BOLC[O HTL]
B astmao 1id [eorofe v on £[ojeredas

[eHUa3 pue Kreulim ‘snuy ‘Jussqe woro) AjrenuoAprur saty suly 2tajod om3 UsoMIAg uado armyrade rejagontn pue snuy ©2RO[D)
"UOPOITOIS SNUDT
JO SUSLINPLIBYD ‘SUCISSIIAOP MOJ[BYS OM]

uasqy $123q [1e1 A ‘UY [BpPRTD JO ISeq oYl Iy UIsqQy sud repney

b~




EXERCISE 28 AMPHIBIA OBSERVATION AND
CLASSIFICATION OF TI-[E o
SPECIMENS

Structure

28.1 Introduction
" Objectives

282  Material Required . - L~

283  Observation of Amphibians
Ambysioma
Axolotl larva of Ambystona.
Nectwrits
ichthyaphis
Hyla
"Brfo
Rana
28.4  Terminal Questions

——

281 INTRODUCTION

" The class Amphibla (Gr. amphi = dual; b:os = life) as you will recall from Unit2,
Block 1, of the LSE-10 course mcludes animals that are able to live in water as well as
on land, hence they arc amphibious and are called amp11151a11s Their skin is soft,
slimy and naked. The exoskeletal structures are absent in them. The body Is
differentiated into head; trunk and fail regions. Paired appendages in the form of
pentadactyle limbs are present. However, forelimbs are with four and hind limbs are
with five digits. Hind limbs are longer than forelimbs. In some forms the limbs are
. absent and cantiot be visualised. The digits are without claws. The skull is autostylic
with two occipital condyles; cranium is cartilaginous and later replaced by bony
elements. The respiratory organs are gills, lungs and also the integument. Gills are
present only during development or may be permanently present in the adult. The
heart is three chambcred and there are both systemic arches. Both the hepatic portal
and the renal portal systems arc present. The external ear is absent and the middle car
has a rod-like structurc — the columella. Kidneys are provided with persistent
~ nephrostomes. The eggs are with a gelatinous covering, usually laid in water. The

" larva is aquatic and herbivorous in nature.

In the present exercise you will study some selected specimens of amphibians in order
to know their characteristics, identification, habit and habitat and their geographical
distribution. .

‘Objectives -
After completmg this exercise, you will be able.to:

» jdentity the given spectmens and give their scientific/common name,

¢ classify the identified specimens up to level of order and list the characters
justifying fheir classification,

« mention the habit, habitat and geographical distribution and special features, it
any of the identified genera,

o draw well labelled diagram of the genera,

28.2 MATERIAL REQUIRED

1. The musewn specimens of the following animals:

i), Ambystoma (Spotted salamander or tiger salamander)
ii)  Axolotl larva of Ambystoma
it} Necturus (Mud puppy) -

63
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1v) Ichthyophis ‘
v)  Hyla (Tree frog)
vi) Buyfo (Toad) : :
vii) Rana (Green frog) ‘ -

28.3 OBSERVATION OF AMPHIBIANS

Amphibians as you know are adapted to live in water as well as on land. Study the
general characters of the given specimens so as to understand the adaptations for
amphibious life, - : : '

28.3.1 Ambﬁstoma

Examine the specimen of Ambystoma {Spotted salamander or Tiger salamander)
carefully and observe with help of Figure 28.1 the head, the trunk and the tail
regions. Study careflully the limbs and the digits.

General characters

1) Ambystoma is lizard-like with yellow spots on the black background of the body.

it} It is, therefore, called as Ti ger salamander or spotted salamander.

iti)” Head is depressed with a wide mouth,

iv) Eyes distinct with movable eye lids.

v) Neck with a prominent gular fold,

vi) Intercostal grooves present on both sides of the trunk.

vii) A pair of large parotid glands present which produce poisonous secretion.

viti) Gills and gill slits are absent in the adult. Respiration by lungs.

1x) Limbs stout and are of equal size; fore limbs vith four digits and hind limbs with
five digits, without claws or web. '

x) Tail is compressed withoutitail fin.,

xt) The adult returns to water for laying cggs. .

xit) Larval life is prolonged and the larva is known as Axolot] larva. The Jarva "
becomes sexually maturc and reproduc.s: a phenomenon known as Neoteny.

RYE

Fig. 28.1: Linbystoima.

Habit and Habitat -

Fresh water animal usually found in ponds, lakes and rivers.

General Distribution

Ambystoma is found in North Amecrica from Southern Alaska to Mexico.

Classification and its Justification .

Kingdom Animalia Animals, multiceliular organisms with cells
that lack a celt wall, many capablc of movement
or movement of some of their body parts or |
capable of movement at some time of their life 'i
cycle; heteroteophic nutrition.



~ Phylum Chordata

Group Vertebrata

- (Craniata)
Superclass Gnathostomata
Class ~ Amphibia
Order '~ Urodela/Caudata
Genus Ambystoma

Dorsal tubular nerve cord, notochord and paired
gill-slits are present.

Notochord is replaced by vertebral column; two
pairs of appendages; circulatory system closed,
hepatic portal system present; blood

containing R.B.C.

Jaws and rznred appendages are present,

Can live in water and on land. The fore limbs
and hind libs are of equal size. Limbs with
digits. Skin soft and glardular.

The tail persists throughout life. The extenal
gills of larva may or may not persist.

Common name  Spotted Salamander or Tiger salamander

28.3.2  Axolotllarva of Ambystonua..

Study the specimen carefully and note the details from all the angles.

General Characters

i)  The bady of axolotl larva (Fig. 28.2) is lizard-like and stout, and tail is with tail
- fin (without fin rays) extendmg up to the back of the body.

ii) Extemnal gills in three pairs and gilf slits four pairs.

{ii) Forelimbs with four digits and hindlimb with five digits and are  of cqual size,

iv) The larva develops gonads and reproduces like adult. 'I'he phenomenon is known

as neoteny.

v)  The metamorphosis occurs when there is scarc1ty of water and food or there is an
increased concentation of iodine in water. During metamorphosis it sheds off
gills and taif fin and develops lungs.

TAIL FiM

»

it g -
- FOREUMS

Fip. 28.2: Axolot! larva of Ambystonta.

Habit and Habita¢

Lives in fresh water rivers, ponds and lakes.

General Distribution

It is found in mountain regions of Mexico. |
. ,

Amphibiz:- Observation
and Classification of the
Specimens
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Classification and its Justifieation

Kingdom Animalia

Phylum Chordata
Group Yertebrata
(Craniata)

Superclass Gnathostomata
Class | Amphibia

Order Urodela/Caudata

"

Animals, multicellular organisms with celis

that lack a cell wall, many capable of movement
or movement of some of their body parts or °
capable of movement at some time of their life
cycle; heterotrophic nutrition,

Dorsal tubular nerve cord, notochord and paired
gill-slits are present. )
Notochord is replaced by vertebral column; two
pairs of appendages; circulatory system closed;
hepatic portal system present; blood

containing R.B.C.,

Jaws and paired appendages are present.

- Can live in wafer and on'land. Thc fore limbs

and hind limbs are of equal size. Limbs with
digits. Skin soft and glandular.

The tail persists throughout life. The external
gills of larva may or may not persist.

Genus Ambystoma larva (Axolotl larva)

28.3.3  Necturus

Observe the specimen of Necturns (Wud pupp}r) from all angles and study the details

General Chnracters

i) Nectirus (Mud puppy or Water newt) (F:cr 28.3) has a stout berly with rusly

brown colour and black spots.

i) Head is flattened and marked off from the trunk by a constriction.

iii) Eyes covered by transparent fold of integument.
iv} Limbs weak, short and with four digits, adapted for crawling.

v)  Skull cartilagenous.”

vi) Tympanum and eye lids absent..

vii) It has three pairs of bushy red coloured external gill slits.
vii1) Tail laterally compressed with tail fin. :

ix) Lateral line system present.

Y

X) Larval circulatory system present.

LATERALLY
COMPRESSED

Fig. 28.3: Neeturns (Mud puppy).

Habit and Habitat

It is an aquatic salamander. Lives in fresh water.



General Distribution

It is found in North America, Yugoslavia,

Classification and its Justification

Kingdom Animalia
Phylum - Chordata
Group Vertebrata

(Craniata)
Superclass Gnathostomata
Class Amphibia
Order Urodela/Caudasa
Genus Negtﬁms

Animals, multicellular organisms with cells

that lack-a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Dorsal tubular,nerve cord, notochord and paired
gill-slits are present.

Notochord is replaced by vertebral coluran; two
pairs of appendages; circulatory system closed,;
hepatic portal system present; blood

containing R.B.C.

Jaws and paired appendages are present.

Can live in water and on land. The fore lizcts
and hind limbs are of equal size. Limbs with
digits. Skin soft and glandular.

The tail persists throughout life. The external
gills of larva may or may not persist.

Common name Mud puppy or Water newt

28.3.4  Ichthyophis

" Study the speeimen of Tchifiyopitis from all the angles and observe the details.

General characters

i) The body of fehthyophis (Fig. 28.4) is elongated and ‘Worm like’.
ii) Minute scales are present which are concealed in the wrinkied skin.
i) Slime glands and squirt glands are present in the skin. Squirt glands produce

irritating fluid.
iv) Limbs and limb girdles absent.

Fiu. 28.4: fehthyophis, o) Male. b) Female.

Amphibia: Observation
and Classification of the
Specimens

67
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v) Tail vestigial and anus is subterrnmél

vi) Head conical with a pair of nostrlls eyes and senscry tentacular apparatus.
vii} Eyes rudimentary and buried deep in the skin.

viii} Tympanic membrane, tympanic cavity and columella abscnt.
iX) Vertebrae many and amphicoelous.

x) Itcan be identified as a limbless amphibian with a vestigial tail and has calcified scales.

Habit zlnlld Hab:at

Burrewing type in muddy areas, Exhibits pérchtal care, The female coils around the

eggs and carry them till they are hatched (Fig. 28.4 b). The Jarva possesses three pairs
of fincly branche sxternat gills.

General Distribotion
Found in tropical regions of India, Sri Lanka, Bomeo, Java, Philippines and Malaysia.

- Classification with its Justification

Kingdom Animalia Ammals, multicellular organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their body parts or
.capable of movement at some time of their life
cycle; heterotrophic nuotrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present.
Group : Vertebrata -Notochord is replaced by vertebral column; two
: (Craniata) pairs of appendages; circulatory system closed;

hepatic portal system present; blood
. _ containing R.B.C. .
Superclass - Gnathostomata Jaws and paired appendages are present,
Class Amphibia ~ Can live in water and on land. The fore limbs
and hind limbs are of equal size. Limbs with
digits. Skin soft and glandular.
Order Apoda/Gymnophiona Limbless, burrowing, body worm-like and
' : _without tail; body surface wrinkled and with
. munute scales that form the exoskeletal -
- structures.
Genus Ichthyophis

28.3.5 Hyla

Study the specimen of Hyla (Tree frog) ammal in the jar from all the directions
and note the detalls

General Charactcrs

1)  Hyla (Tree frog) (Fi 1g 28.5) has a slender hody adaptcd for arboreal lice.

i)  Skin smooth on the dorsal side and papillated on the ventral side, with
hygrosooplc glands.on the belly and throat regions. o

1i1) ‘The digits have terminal adhesive discs. These stick to the surface and are used in
climbing on tregs.

iv) Web between the toes of hind limbs extensively developed and is useful in
leaping from one branch to another.

v)  Teeth present only in the upper jaw; lower jaw is edentulous.

vi) Vocal sacs present in male Hyla. These are very large and produce loud noisc.

vii) } Exhibit PI Totective color duuﬂ cail Lual]“u its colour dLLUIUIHg it <he environment,

viii) Eggs are laid in water but in Hyla goedn the eggs are caried on (i back of the
female. Thus, it exhibits parental care.

ix} Itcan be identificd by the precence of adhesive discs on the 'ups of dlgnts
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Fig. 28.5: Hyla.

Habit and Habitat

Found in damp forests and can climb trees. '

General Distribution

It is cosmopolitan; found in India, China, Java, United States of America, Aftica,
Canada.

Classification and its Justilication

Kingdom Animalia Animals, multicellular organisms with cells
' that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition,

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present. :

Group Vertebrata Notochord is replaced by vertebral column; two

(Craniata) pairs of appendages; circulatory system closed,

hepatic portal system present; blood
containing R.B.C. '
Superclass Gnathostomata Jaws and paired appendages are present.
Class _ Amphibia {an live in water and on land. The fore limbs .
' ' and hind limbs are of equal size, Limbs with
_ digits. Skin soft and glandular.
Order Anura Adults without tail; External gill slits absent;

_ body broad and hind limbs strong and powerful,
Genus Hyla
Common name  Tree frog

28.3.6 Bufo , _
Observe the specimen of Bufo (Toad) from all angles fo study the details.

General Characters
iy Bufo (Tead) (Fig. 28.6) is a truc toad.

i)  Skin dry, rough, warty znd with poison glands. Skin is protective in function and

AO-TAsT ral 7
non-respiraiory. G9
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m)  Eyes are large and behind the Eyes are preseni pair of parotid glands,

iv) Forelimbs without web and hinciimbs with poorly developed web and with homy
tips.

v) Thetongue is pear shaped and thicker in front, and free behind but not bifid.

vi) Vertebrae procoelous; and both the jaws are edentulous.

vii) Epicoracoids of the pectoral girdle overlap (arciferous) and omosternum absent.

viii) Eggs are pigmented and laid in water forming gelatinous string.

) The sceretion of parotid gland is poisonous. It contains two toxic substances
bufotalous and bufogus. These toxins if swallowed cause nausea, respiratory aind
muscular disorders and heart malfunctioning, '

CELLY

Fig. 28.6: Bufo.

abit and Habitat

Noctumal, lives in shady area. Camivorous, feeds on Worms, insects and snails.

General Distribution

Found all over the world except Australia and Madagasnar.

Classification and its Justification

Animals, multicellular organisms with cells

that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of muovement at some time of their life
cycle; heterotrophic nutrition, :
Dorsal tubu lar nerve cord, nctochord and paired
gill-slits are: present.

Notochord is replaced by vertebral column; two
pairs of appendages; circulatory system closcd,
hepatic portal system present; blood

containing R.B.C,

Kingdomn Animalia

Pliylum Chordata

Groun Vertebrata

foah
{Ci‘ﬁumhl)

Superclass Gnathostomata  Jaws and paircd appendages arc present,

Class Amphibia Can live in water and on land. The foro limbs
and hind limbs are of equal size. Limbs with
digits, Skin soft and glanduiar.

Order Anura Aduilts without tail; External gill stits absent; body
broad and hind limbs strong and powerful.

Genus Bufo

Toad

Common nante



28.3.7 Rana

Observe the detaiic of the specimen of Rana (Green frog) from all the angles.

Genzral Characters

i)  Rana (Gréen frog) (Fig. 28.7) has a slender, elongated body.
ii) Digits are webbed and end in feeble claws.
ili) Eyes lzrge with eyelids. -

iv) Head broad and nearly conical.

v) Females are larger than the males.

Hing LG

Habit and Habitat

Found in moist places, freshwater ponds and streams. The adults are carnivorous.

General Distribution
Distributed all over the world.

Classification and its Justification

Kingdom

Phyium

Group

Superclass

- Class

Animalia

Chordaia

Vertebrata
(Craniatg)

Cnathostomata

Amphibia

NICHTATIHG
MEMBRANE
N rypeanun

4 T FiseERs

Fig. 28.7: Rana.

Animals, multicellular organisms with cells
that lack a cell wall, many capable of movement

. or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Dorsal tubuiar nerve cord, noiochord and patred
gill-slits are present.

Notochord is replaced by vertebral column; two
pairs of appendages; circulatory system closed,
hepatic portal system prescnt; blood

containing R.B.C.

Jaws and paired appendages are prasent.

Can live in-water and on land. The fore limbs
and hind limbs are of equal size. Limbs with
digits. Skin soft and glandalar.

Amphibia: Obseryaticn
and Classification of the
" Specimen:

-
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-Order Anura Adults without 1ail; External gill slits absent; body

broad and hind limbs strong and powerful.
Genus Rana '

Commonname  Green frog

284 TERMINAL QUESTIONS

1. In what ways do you think that the amphibians are better evolved than fishes?

......................................................................................
..................................................................................................
...................................................................................................................................

....................................................................................................................................



EXERCISE29 REPTILIAI: OBSERVATION AND
|  CLASSIFICATION OF SELECTED
SPECIMENS |

Structure

29.1  Introduction
Objactives
29.2  Material Required .
293  The Characteristics and General Classification of the Class Reptilia
Characteristics of Reptilia '
- General Scheme of Classification of Reptilia
Qutline of Classification of Exlant Closses of Replilia
Characters of Extant Subelasscs
29.4  Specimens of Order Testudines (Chelonia)
Kachiga .
o Trionyx ’ :
29.5  Specimens of Order Squamata
Hemidactylus
Chamacleo
Draco
Mabuya/Mabitia
29.6  Terminal Questions

29.1 INTRODUCTION

This lab course is based on Unit 3 Block 2 of LSE-10. You will recall that reptiles are
the first group of veriebrates to evolve from amphibians as true land dwellers. They
first appeared in the Upper Carboniferous and gradually conquered all habitats on the
earth to herald the Golden Age of Reptiles in the Mesozoic which lasted for more than
{70 million years. There was a great radiation of reptiles into a bewildering array of
terrestrial and aquatic lineages. This included herbivorous and carnivorous dinosaurs,

~ many of which were huge and of awesome appearance and dominated the animal life
on [and. By the end of Mesozoic era, during the mass extinction, they suddenly
declined. Among the few reptilian Tinéages to escape the Mesozoic extinction are
today’s reptiles. The tuatara (Sphendon) of New Zealand is the sole survivor of the
group which otherwise disappeared 100 million years ago and is known as a living
fossil as it exhibits many primitive characterisitics. Others, especially lizards and
snakes, have radiated since the Mesozoic extinction into diverse and abundant groups.
Reptiles have undergone widespread convergent aud parzalle} evolution among the many
lineages. The living reptiles are mostly small to medium sized lizards and snakes in
addition to a few species of Wrtles, crocodiles, etc. and they are a mixture of primitive
and highly evolved animals. Therefore, a study of the living reptiles could give an
insight into the evolution of this group of animals.

Tn this exercise and the next one (Exercise 30) you will examine a few examples of
reptiles in order ‘o famitiarize yourself with some of the common ones which we often
came across. The enormous variability i the animals of this class should be noted along
wilh the primitive as well as advanced characteristics exhibited by some of them.

Objectives
After performing this exercise you will be able to:

e identify and give the scientific and common names of the specimens - Kachuga,
Trionyx, Hemidactylus, Chamaeleo, Draco and Mabuya belonging to the Class
Reptilia. .

s classify the identified reptiles up to the level of order.

-]
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"o list the characters Justifying the classification of the identified reptile specimens a- d .

" mention special features, if any,
mention the habit, habitat and geographical location of cach museum specimet.,
draw well labelled diagrams of each of the identified specimen.
¢ mention economic importance, if any, of the listed reptile.

29.2 MATERIAL REQUIRED

Tl

1. Selected museum specimens of the following reptiles:

i) Kachuga (Roofed terrapin)
ii) Trionyx (Soft shelled fresh water terrapin)
i) Hemidactylus (Common wall/house uzord)
iv) Chamaeleon (Chamaeleon)
v} Draco (Flying lizard or Dragon)
vi} Mabuya (Keeled Indian Skink)

2. Laboratory manual

Laboratory Practical filc

4. Pen, pencil, eraser and ruler

29.3 THE CHARACTERISTICS AND GENERAL "
CLASSIFICATION OF THE CLASS REPTILIA

Reptiles are scaly-skinned creatures and include the tortoises, lizards, snakes and
crocodiles. Their main features are a5 follows:

29.3.1 Characteristics of Reptilia

1). Body is covered with homy epidermal scales. Skin is dry and with few glands.

2) Two paired limbs are generally present (except in arnphlsbaemans lepless lizards
and snakes).

3)  Skull with one occipital conclyle skeleton is well 0551ﬁed and 1ibs are with
sfernum, :

4)  Respiration is by lungs.

5) Heart is three chambered, being four chambered in crocodiles.

6) Kidneys are metanephric and uric acid is the main excretory product.

7)  There are twelve pairs of cranial nerves.

8) Sexes are separatc and fertilization is internal.

9) Eggs are laid on land and covered with calcareous or leathery shell,

10) Amnion, chorion and allantois are present during embryonic life. No larval stapes.

29.3.2  General Scheme of Classification of Reptila

Kingdom Animalia Animals, multicellular organisms with cells;.

. that lack a cell wall, many capable of mo»;ement
or movement of some of their body parts or
capable of movernent at some time of their life
cycle; heterotrophic nutrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gifl-slits are present.

Group Vertebrata Notochord is replaced by vertebral column; two

{Craniata) pairs of appendages; circulatory sysiem closed;

hepatic portal system present; blood
containing R.B.C.
Superclass Gmthostomata Jaws and paired appendages are present.



|
Class . Reptilia Cold bloaded, terréstrial or aquatic vertebrates; Reptilia I : Obseivation
' ' singlé_ occipital condyle; vertebrac ' ' a;;gi?g:f:::m ;'sr
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided ventriclc;
right and left aortic arches complete and
functional, cranial nerves 12 pairs and embryo
with amnion and allantois.

29.3.3 OQutline of Classification of extant classes of Reptilia

The outline of class Reptilia is given in Fig, 29.1. In this scheme only those genera
(specimens} are listed which will be studied in this lab exercise and in the next lab

exercise.
Class Reptilia
Subclass: Anapsida Subclass: Diapsida
Order: Testudines Superorders: Lepidosaﬁria' : Archosauria
(Chelonia) _ \/ _ ' 1/
' Orders: Sphenodonta Squamata  Crocodilia

Trionynx

Genera { Kachuga . I

Suborders: Lacertilia Serpentes (Ophidia)  Amphisbaenia

(Lizards) (Snakes) (Worm lizard)

Hemidactylus Eryx )

Chamaeleo Xenochrophis

Genera Draco Piyas

Mabuya Bungarus To be

(Mabuia) Ngja studied in
Vipera Exercise 30
Hydrophis

Fig. 29.1: Classificutlon scheme of extant Reptiles.

29.3.4 Characters of Extant Subclasses

Among the more than 13 orders of reptiles found in the Mesozoic era only members of
four orders — Testidunes, Sphenodonta, Squamata and Crocodilia are found today

SR, . [ N DN WY R SrpRp RECT e Mg, P Arnapids Am H H urr
(Extait) and veong o tns Lwo SXiak subclass — Anapsida and Diapsida whose ma

features are given in Table 29.1.

“Table 29.1: Main differentiating features of the extant subclasses — Anapsida and

Diapsida.
Subclass Anapsida Subclass Diapsida
-1. Skull has no temporal openings 1. Skull has two temporal openings —
behind the orbits — skull behind the one pair located low on the cheeks and
orbits is completely roofed over with " bordered by a long atch, and one pair
dermal bone positioned above the lower pair and
' scparated from them by a bony arch.

==}
]




Animal Biversily Lab. o ‘ : Post-orbital and squamosal meet

" ) - between the temporal vacuities
K 2. Body enclosed in carapace and 2. (&) Super Order: Lepidosauria
' plastron () Lacertilia

. (ii) Serpentes

(iif) Amphisbaenia

(b) Super Order: Archosauria
3. Single order Testudines (Chelonia). :
Quadrate connected to otic bones

29.4 SPECIMENS OF ORDER TESTUDINES (CHELONIA)

In this exercise you wilf study the specimens belonging to Order Testudines of
Subclass Anapsida which include turtles and tortoises. You will also study specimens
of Lizards which belong tc subclass Diapsida. Lizards come-under Suborder
Lacertilia of Order Squamata, Order squamata also includes the Suborder Serpentes
(Ophidia) that contains snakes which will be sludied in the next exercise.

‘haracters of order Testudines

C
1. Body is enclosed in shell consisting of a dorsal carapace and a ventral plastron’
2. Thoracic vertebrae and ribs are fused with the shell
3. Shell is made upof an outer horny layer of keratin and an inner layer of bone
4. Jaws have no teeth but have tough horny plates
5. Tail always present .

6. Unpaired copulatory organ present

7. Fertilization internal

8. Female lay their shelled ammiotic eggs burrowed in the ground

29.4.1 Kachuga

- Kachuga tectum (Fig, 29.2) is commonly known as mofed terrapin. It isong ofthe
turties.

Examine the specimen ofKacfuha and note the following features:

1) Body is about 23 cms long, 17 cms broad and 10.5 cins deep.

ii) Top of the head is black, teniporal region is yellow, neck is biack with fine
yellow longitudinal tines.

itf) Body is encloscd in a shell comprising the dorsal carapace and ventral plastron,

iv) The body shell forms chambers for lungs.

v} The first three central (Fig. 29.2 b) plates of the carapace are produced into
backwardly directed dorsal median spines.

Vi) Eyesare provided with cyelids and nictitating membrane (Flg 29.2¢).

vii} Jaws without teeth but with horny sheath, .

vili} Fore and Lind-limbs have five clawed digits.

ix) Digits are haif webbed,

X) Skin on thie hinder part of the head divided into shields.

xi) Tail is short.

xif) Head, limbs and tail are retractable into'the ca arapace,’

Habit and Habitat

It lives in deep warm wateis and feeds almost exelusiveiy on water plants. it leaves
water only to lay eggs or to sun itself. Copulation is usually preceeded by strenuous
courtship on the part of male.

76



] . . Reptilia I : Observation
and Clussificatlon of

. Geographical Distribution
areas around Indus and-Ganges and Selected Specimens

It is found in deep wam water in India, in
Myanmar. ' '
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veriebrol
shield
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' Kachuga tectum

L}

‘Head of Kochuga fecium -

pl:cimch. b) Drawing as interpreled from

Fig. 29.2: Kachuge fectuu: ) Photograph efa s
21 view of shell. ¢) Photograph of ventral

specimen. ¢) Lateral view of head. d) Dors
view.
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Classification and its Justification

Kingdom Animalia Animals, multicellular organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition,

Phylum Chordata Dorsal tubular nesve cord, notochord and paired ;
gill-slits are present. L
Group Vertebrata Notochord is replaced by veriebral column; two
(Craniata) pairs of appendages; circulatory system closed,
hepatic porial system present; blood !
: containing R B.C. o
Superelass Gnathestomata  Jaws and paired appendages are present.
Class Reptilia Cold blooded, terrestrial or aquatic vertebrates;

single occipital condyle; vertebrae i
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided ventricle;
right and left aortic arches complete and
functional, cranial nerves 12 pairs and embryo
with amnion and allantois.

+ Subclass Anapsida Skull having solid roof without temporal
fossae; body enclosed in the carapace and
oo - plastron.
Order Testudines Jaws without teeth but with horny sheaths;
{Chelonia) thoracic vertebrae and ribs usually fused with

shell, ; :

Genus Kachuga

Species tectum

Common Name  Roofed terrapin

294.2 Trionyx

. Trionyx gangeticus (Fig. 29.3) is commonly known as tortoise or soft-shelled

Freshwater (or river) Terrapin,
Trionyx is one of the soft-shelled turtics.

Examine the specimen and note the following features:

i) Body is enclosed in a shelt comprising the dorsal carapace and ventral plastron.
i)  The bony shell is very much regressed, has no homny scale and so it is covered
+ with a'thick skin which extends far beyond its edges.
iii)  Shell of this species is more than 60 cm in length. Colour of the shell is olive
green above and yellowish bencath. These turtles have striking ‘eyespots’ on the
carapace, consisting of concentric dark and light rings. As the turtle grows older
these rings become fainter and may disappear altogether,
iv)  Carapace has two nuchal shields which are not jointed with the plastron. The
' bony marginal plates are lost except for vestiges, and the plastron has become
simply an arrangement of bony struts, :
v)  'Head is triangular and elongated and ends in a proboscis. ‘
vi)  Head has fleshy lips, beneath which the homy jaws lic hidden, .
vi[)  On each of the long flattened, forelegs as well ason the shorter, flat hindlegs- :
one can see five poinled claws,
viii) One of the very popular turtles as 2 food item,



Replilia F : Obsc ~vation and
Classification of Sclected
Specimens

MaSiheor U
1.

e R
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s

Carapace

Head of Triomyx gangeticus

Hind limb ‘
digits. _.

Trionyx gaﬁgetigus

Fip. 29.%: Triourx: ) I']lulugr:q;ll ef complele speeinten. b) Drawing of Trivupy as interpreted lrem
specimen. ¢) Lateral view of head. ‘

Habit and Habitat

Very active and quite ready to bite since they can easily stretch their long necks back
over the carapace in order to bite. Food essentiaily oilies animals fike fish, frogs and
molluscs. Occasionally they eat plants as well. They leave the waters to lay eggs or to
bask.in the sun. The covering of the shell, the oesophageal villi with their rich supply
of blood and the structure of the cloaca make effective respiration possible through
the skin. All the species lay spherical eggs.

Geographical Distribution

Found in ponds and rivers in Asia, Africa and North America. Trionyx gangeu'cus' is

found in the rivers of North India. o
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‘Classification and its Justification

Kingdom . Animalia Animals, multicellular organisms with celis
that lack a cell wall, many capable of
movement or movement of some of their hody
parts or capable of movement at some time of
their life cycle; heterotrophic nutrition,

Phylum Chordata Doryal tubular nerve cord,-notochord and paired
: _ gill-slits are pre¥ent. :

Group Vertebrata Notochord Is replaced by vertebral column; two

(Craniata) pairs of appendages; circulatory system closed;

hepatic portal system present; blood
containing R.B.C.

Superclass Gnathostomata Jaws and paired appendages are present.

Class Reptilia Cold blooded, terrestrial or aquatic vertebrates;
stugle occipital condyle; vertebrae
gastrocentrous, respiration by lungs; heart with
two auricles and incompletely divided ventricle;
right and left aortic arches complete and
functional, cranial nerves 12 pairs and embryo
with amnion and allantois.

Subclass Anapsida Skuil having solid roof without temporal
fossae; body enclosed in the cdrapace and
plastron. - ‘
Order Testudines Jaws without tecth but with horny sheaths;
(Chelonia) thoracic vertebrae and ribs usually fused with shell.
Genus Trionpx

Common name  Soff shelled fresh water Terrapin

29.5 SPECIMENS OF ORDER SQUAMATA

SRS RS

In'this section you will'study the lizards whicl belong to suborder Lacertilia of order
Squamata,

Characters of Order Squamata

1. Quadrate is movably articulated with the skull

2. Joints in the palate and across the roof of the skull allow the snout to be tilted up

3. Lizards have one temporal vacuily ( the supra or upper temporal fossa ) while
snakes have neither the upper nor the lower fossa

4. Body covered with horny epidermal scalss

5. Cloacal opening is transverse

6. Vertebrae are generally procoelous

Characters of suborder Lacertilia:

Extremely diversified group adapted for terrestrial, arboreal or burrowing life
Movable eyelids

Generally have fonr limbs and relatively short bodics

Most lizards have external ears

Produce semisolid urine with a high concentration of crystalline uric acid
The two rami of mandibles are firmly united by symphyses

Sternum is present.

29.5.1  Hemidactylis

Hemidactylus flaviviridis is commonly known as wall lizard or house lizard or
Gecko (Fig. 29.4).



!

Examine the specimen and noté the following featues: - Reptilia I : Observation and
L - - . . Classification of Selected

i)  Body is depressed and is about 25 cm. long and pale green or dust-coloure Specimens
with head being broad and flat. = - - -

ii)  Body is covered with minute scales which are smooth.

ity  Eyes with vertical pupil, without movable eyelids and are covered by transparent scale.

iv)  Ear opening is vertical. : , o :

v) . Tongue is short, sticky, slightly notched and protrusible.

vi). Digits are clawed more or less strongly dilated with a double series of ridged
Tamellae beneath for movement on ceilings and smooth surfaces.

emidactylus sp. Foo

LA (RN A
aCuuLiylu

¢ A8 U i 4.
t of nemidaciylus

o
(2]
=3

Fig. 29.4: Hemidaetylas flavivieidis. a) Photegraph of museum specimen. b} Drawing as inlur|:r'uu.-(|
from specimen.. ¢) View of upper surface of fost. d) Yiew cf Mwer surface of foot.

vii) Terminal phalanges are long, slender, clawed, frec, rising angularly from -’
within the expansion. This also cnables them to move around over vertice!
surfaces and ceilings. :

viii) Tail is moderately long and thick at the base and tapers posteriorly. (It can
break off at the unossified part of the caudal vertebrae. This is a deferice

mechanism whereby the tail is breken off and (he animal flees leaving the 81



ima] Diversity Lab, broken tail behind. This process is known as autotomy. The tail regenerates
: but does not develop the vertebrae,) .
ix)  Only one supra-temporal arch s present. ' .-
x)  Parictal qrgan is absent. ‘
xi)  Vertebrae are amplicoelous.
Xii)" The males have several femoral pores on the thighs.
(Females are oviparous and lay almost spherical apd hard shelled eggps.)

Habit and Habitat .

Hemidactylus is nocturna) anc_l insectivorous. .
Geographical Distribution : C -
Heﬁ:fdacryhrs is generally found in warmer climatic regions of India, Sri Lanka and B
Southern Asia, Africa, China, Southern Europe.

Classification and its Justification

Kingdom ~ Animalia Animals, multicellular organisms with cells
‘that lack a cell wall, many capable of
. movement or movement of some of their body
parts or capable,of movement at some time of
their Tife cycle; heterotrophic nutrition,

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present. :

Group - Vertebrata Notochord is replaced by. vertebral column; two

(Craniata)} pairs of appendages; circulatory system closed;

hepatic portal system present; blood
containing R.B.C. ]

Superclass- Gnathostomata Jaws and paired appendages are present.

Class Reptilia Cold blooded, terrestrial or aquatic vertebrates;

' " single occipital condyle; vertebrae

gastrocenlrous; reSpiratigp" by lungs; heart with
two auricles and incomplefely divided ventricle;
right and left aortic arches complete and
functional, ¢ranial nerves 12 pairs and embryo
with amnion 4nd allantois.

Subclass Diapsida Two temporal vacuities on eacly side; post-orbital
and squamosal usually meet between termporal
vacuities. :

Super Order . Lepidosauria  Two temporal*vacuities present, anterior orbital
E - vacuities absent; post temporal fenestrae
' usually present; fiumerus with two foramina.
Order Squamata Body covered with horny epidermal scales; single
. : supra-temporal vacuity in lizards and none in
' © snakes; teeth pleurodont; quadrate movable;
quadratojugal absent; vertebrae procoelous;
iimbs preseiit or abseni; cloacai opening
. transverse; male possesses a pair of eversible
- copulatory organ.

Suborder Facertilia ~  Terrestrial, arboreal or burrawing forms; single
supra-temporal vacuity; limbs pentadactyle and
usually present; rami of mandibles fused in
front; sternum present; eye-lids movabie;

. typmpanum present,

Cenus Hemidaciplus :

Noacles faviviridis
~ miun Name . Wall lizardthouse lizard

81



Common Name - Wall lizard/house lizard _ ReptiliaI: Observation
- -- and Classification of

Selected Specimens

29.5.2 Chamaeleo-
Examine the specimén and note the following features:

i)  Head and body of Chamaeleo chamaeleon (Fig. 29.5) are laterally compressed
and covered with flat minute tubercles or granules. .
if)  Scales on head are larger and flatter than those on the rest of the body.. :
iii) Head is angular and forms a casque or helmef with prominent crests and L
turberocities which are formed by the processes of squamosal and occipital :
bones, which project backwards on the neck. . ' e
iv)  Eyes arc on the sides of the head. They are large, covered with a thick granular - T
lid, pierced by a pore. ' _

N e Nostril Protrusible
A ; tangue

Fare limb

Clowed digils

b . Chamaeleon '.::._E.

Prehensile it -

c

Hand of Chamaeleon

Fig. 29.5: Chomuaeleo. 0) Chamaeles chamarleon In its natural hubitat. b) Drawing as interpreted
from $pecimen. ) View of hand showing fused claws (3+2).

v)  Theleft and right eye arc movable independently.

vi) - - Tympanum and tympanic cavity are absent.
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Tongue is long, sticky and with a thickened, Zlib-like (spoon shaped) tip. It is

vii)
extremely protrusible and catches insects-with great precision even upto a
distance about 20 ¢m. ' ‘ )
vii}  Lungs have air sacs and the animal can inflate the body on seeing an enemy.
ix)  Tail is long (as long as body and head) and prehensile. '
x)  Limbs are long and slender. ' -

xi)  Feet are modified by fusion of five toes into twg groups — two in one group and
~ three in other —which are opposable to each other and are good in grasping
twigs, etc. The group having 3 toes is on the inside of the fore-foot and on

outside of the hind-foot. L
xii)  The animal is capable of changing colour to some extent. The dermis contains
melanophores which are controlled by the autonomic nervous system,
xiii) Teeth are acrodont. !
xiv) Vertebrae are prococlous.
xv). Clavicles and interclavicles are absent.
xvi) ~ Costal sternum is present. -
“(They are oviparous and lay 30-40 parchment-shelled eggs which are burried in
- the ground.) .
Habit and Habitat

o Chamasleon is arboreal though it may be found in low imshe_s and underprowth as well

as trees. It is insectivorous,

Geographical Distribution ’

Chamaeleon is found in India, parts of South Western Asia, South'Arabja, Africa,
Madagascar and Southern Europe.

Classification and its Justiﬁcatim;

Kingdom Animalia Animals, multicellular organisms with cells

that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired

Group

Class

gill-slits are present. ,
VYertebrata Notocherd is replaced by vertebral column; two
{Craniata) pairs of appendages; circulatory system clésed;
' hepatic portal system present; blood
containing R B.C.

. Superclass Gnathostomata  Jaws and paired appendages are present.

Reptilia ** Cold blooded, terrestrial or aquatic vertebrates;
single occipital condyle; vertebrae
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided veniricie;
right and left aortic arches complete and
functional, cranial nerves 12 pairs and embryo
with amnion and allantois,

Subclass - Diapsida Two temporal vacuitics on each side; post-

orbital and squamosal usually meet between

— ) T
termporal vacuities.

Super Order Lepidessuria ~ Two temporal vacuities present, anterior

Order

orbital vacuities absent; post temporal fenestrae
usually present; humerus with two foramina,
Squamata Body-covered with horny epidermal scales;

"



single supra-temporal vacuity in lizards and Reptlfia I : Observatlon
none in snakes; teeth pleurodont; quadrate .’ "gglglt‘:’;;ﬁ‘::;“ of
movable; quadratojugal absent; vertebrae pecimens
procoelotis; limbs present or absent; cloacal
opening transvérse; male possesses a pair of
.. eversible copulatory organ. :
- Suborder - Lacertilia - Terrestrial, arboreal or burr6wing forms;
‘ single supra-temporal vacuity; limbs ,
pentadactyle and usually present; rami of
mandibles fused in tront; sternim present; cye-
lids movable; typmpanum present. '
Genus Chamaeleo ' o .
Spedies - chantaeleon
Common name Chamaeleon

29.5.3 Draco
Draco volans (Fig. 29.6) is commonly known as Flying Lizard or Flying Dragon.

Examine the specimen and note the following features;:

i)  Body is about 25 em in length of which 12 cms is taken by tail.
ii)  Body is compressed dorsoventrally and has a gular appendage and a lateral flap
or wattle on either side of the tlioat. '

S
RURE

X
i

Fig. 29.6: Draco sp. 8) Phatagraph of specimen. i) Drawing as intepreted from specimen.

&
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iii}  Gular pouch is present in both sexes but is Jarger in males. It is orange in males
and blue in females. '

iv}  Thesides of the body, between the fore-limbs and hind-limbs have a pair of
large, wing-like expansions of skin, the patagia, supported by 5 or 6 greatly
clengated ribs. When the ribs are raised the skin is stretched to form wing-like
parachutes which enable the lizard to glide downwards from branch to branch,
but the Draco does not fly. '

v)  Thethroat has three pointed hooks, a short one on cither side and a long in the -
middle. The hooks on the neck help in alighting on branches. When at rest or
climbing trees they are folded back along the sides of the body and are hardly
distinguishable from it.

vi}  Eyes aro small with rounded pupil and complete eyelids. Vision is sharp.

vii)  Tympanum is circalar and is present a little behind and below the eye.

viii) Tail is very long, slender and tapering.

ix)  Teeth are acrodont.

x)  Vertebrae are prococlous.

xi)  Females lays 2-5 eggs burried in the ground.

Habit and Habitat .

It is arboreal. It lives in trees and feeds on insects, grubs, etc.

Geographicat Distribution

Draco is found in India, Malaysia, Philippines, Myanmar (Burma).

Classification and its Justification

Kingdom Aniraalia Animals, multicellular organisms with cells

Phylum Chordata Dorsal tubular nerve cord, notochord and paired

Group

that lack a cell wall, many capable of movement

or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition,

- gill-slits are present.
Vertebrata Notochord is replaced by vertebra! column; two
{Craniata) pairs of appendages; circulatory system closed;
hepatic portal system present; blgod
containing RB.C. = . -

Superelass Gnathostomata  Jaws and paired appendages are present.

Class

Reptilia | Cold blooded, terrestrial or aquatic vertebrates:
single occipital condyle; vertebrae
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided ventricle;
right and left aortic arches complete and
functional, cranial nerves 12 pairs and embryo
with amnion and ailantois.

Subciass Diapsida  °~ 'T'wo temporal vacuities on each side; post-

orbital and squamosal usually meet between
termporal vacuities.

Super Order ~ Lepidosauria Two temporal vacuities present, anterior

Order

orbital vacuities absent; post temporal fenestrae
usually present; humerus with two foramina,
Squamata Body covered with korny epidermal scales;.
single supra-temporal vacuity in lizards and
none int snakes; teeth plewrodont; quadrate
movable; quadratojugal absent; vertebrae
procc®lous;. limbs present or absent; cloacal



opening transverse; malc possesses a pair of - Reptilia I : Observation

_ eversible copulatory organ. ' agg::::l(i?sﬁ;::;:nlgf
Suborder - Lacertilia Terestrial, arhoreal or burrowing forms; - '
single supra-femporal vacuity; limbs
pentadactyle and usvally present; rami of
mandibles fused in front; sternum present; eye-
. _ lids movable; typmpanum present.
Genus - Draco
Species volans
Common Name  Flying Lizard or Flying Dragon

29.5.4 Mabuya/Mabuia
Mabuya (Fig. 29.7) is commonly known as skink.

-

Examine the specimen and note the following features.

i)  Snout is obtusely pointed brown on top and yellow-brown on the underside.

i)  Body is covered with cycloid, imbricate scales, with osteodermal plates, each
provided with a regular system of channels — a transverse one anastomosing with
longitudinal one. ' o

iii) Head with symmetrical shiclds above, no femoral or preanal pores.

iv)  Tecth arc pleurodont.

v)  Tonguc is covered with imbricate, scale-like papillae and is feebly micked -
anteriorly. ' - '

vi)  Eyelids are movable, car is distinct, tympanum more or less deeply sunk.

vi)) Limbs are weak and slender and peatadactyle. _

viii) Digits are moderately long, with smooth or obtusely keeled lamellae. Palms of
hands and soles of feet with flattish or subconical tubercles, the heels often with

larger ones. :

Fig. 29.7: Mabuya. 8) In its naturd! habitat. b) Drawing of skink from specinten.
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_ Habit and Habitat

Mabnya lives on ground and suns itself on warm blocks of stone in forests. It can hide
in narrow rocky crevices. It hunts insects in the undergrowth. Female lays 2-3 eges

\vhlch she buries in

soil.

Geographical Distribution ~ o

They are found in-Africa, Madagascar, Southemn Asia, Indonesia, the Carribbean
Islands, Central and South America. It is also found in South India_

Classification and its Justification

Kingdom

Phylum

. Group E

Superclass
Class

Subclass
Super Order

Order

Suborder

Genus
Commort Name

Animalia Animals, multicellular organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Chordata Dorsal tubular nerve cord, notochord and paired

: gill-slits are present.
Vertebrata Notochord is replaced by vertebra[ column; two

(Craniata) pairs of appendages; circulatory system closed;
‘ hepatic portal system present; blood <~ . _
] containing R B.C.

Gnathostomata Jaws and paired appendages are present.

Reptilia Cold blooded, terrestrial or aguatic vertebrates;

single occipital condyle; vertebrae
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided ventricle;
right and left aortic arches complele and
functional, cranial nerves 12 pairs and embryo
with amnion and allantos.

Diapsida - Two temporal vacuities on each side; post-

© orbital and squamosal usually meet between
.~ [ . termporal vacuities. - |
Lepldosauna - 'Two tcmporal vacultles present, anterfor

. dsually present; humerus with two foramina,

Squ amata ‘_: Body covered with homy epldermal scales;

single supra- -temporal. vacuity in lizards and
none in snakes; teeth pleurodont; quadrate’
movable; quadratojugal absent; vertebrae
procoelous; limbs present or absent; cloacal
opening transverse; male possesses a pair of
eversible copulatory organ,

Lacertilia Terrestrial, arboreal or burrowing forms;

single supra-temporal vacuity; limbs
pentadactyle and usually present; rami of
mandibles fused in front; sternum present; eye-
lids movable; typmpanum present,
Mabuya or Mabuia
Skink
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29.6 TERMINAL QUESTIONS - .~ " .. | - Tand Classification of

Sclected Specimens

1. What is the economic-importance of turtles?

2, ‘ How are lizards different from sriékgs‘?

o

3. Compare the wing-like patagia of Draco with the wings'of a bird.

4. Describe the more advanced featurcs of reptiles as compared to aniphibians.

8Y
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e e T

3. Animals are adapted 10 the mode of life they lead. Discuss . iswii: re®racce to the
repti.cs you have studic:?.

Acknowledgement :
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EXER(CISE 30 REPTILIA II : SNAKES ~
O)BSERVATION AND
CLASSIFICATION OF SPECIMENS

Structure

306.1 Iniraductio:n
Objectives g
30:2 Material Reyuutd
30.3 Characteristics of Suborder Serpentes
30.4 General Instruction: on how to identify snakes
Colour patterns and other [ield characters for inslant recognition of snakes
Scale pallerns
Key [or identification of non-poisonous and poisonous snakes

30.5 Classifcation

30.6 Specimen Study of Some Harmless or Non-poisonous Snakes
© Eryx johnii
Nenochrophis piscaior
Ptyas mucosus
30.7 Specimen study of Some Vcnomous or Poisonous Snakes
Buugarus cavruleus
Naja naja
Vipera russetli
Hydrapliis cyanocineins
30.8 Termunal Questions

30.1 INTRODUCTION

Every body, young or old, recognizes a snake. Snakes are perhaps the only creaturcs
that ¢voke a mixed response of fear and fascination. They have contributed richly to
folklore, fantasies, facts and falseliods — all. F's as you might sec! The worst in fact is
fear that has led to the mindless slaughter of thesc poor creatures, most of which are
harmless or non-poisonous. In reality, snakes play a very vital role in keeping the
rodent pest population in check. Without snakes, nature would lose much of its beauty
and bounty.

Of the 2000 and odd species of snakes found in the world, India has only around 200
of them, Sadly, many are wantonly killed for their skins while others are confused
with poisonous varicties and kitled out of fear. Do your little bit to save wildlife.

The study of snakes besougs to the wide field of Herpctology that includes other
reptiles and amphibians as well. In your practical class you will be able to study all or
nost of he seven specimens listed in this exercise.

Snakes share the Crder Squamata with lizards and differ from them in the absence of
limbs, moveable eyelids and middle ear including tympanum, In both snakes and
lizaxds, the fork-like tongue is flipped in and out more to smell than to taste. Snakes
shed their skins several times as they grow. Unlike lizards, the skin does not peel off
i patches. A moultmg snake rubs its chin and jaws on a bush to crack the skin and
then r: 1S Oud of it. The lousened skin comes off like socks turned inside out.

Cbjective:
After performing this 6rereise, you should be able to:

¢ cxplain the uniquencess in body plan of snakes,
¢ identify the different types of scales,
o  highlight the differences between poisonous and non-poisonous snakes,

ol
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+ Idcntlfy, classify and state the zoological names along with thc vemacular names
- of th given museim specimens of snakes, '

. list the salient features,  justifying the classification of the 1dent1ﬁed snake genera
and mention special features if any,

¢ ' _mention the habit, habitat and geograplucal location of each museum specunen,
draw well labelled dJa_grams of each of the identified specimen,
¢ mention economic importance, if any, of the identified snakes.

30.2 MATERIAL REQUIRED

1. Museum specimens of the following snakes

- 1) , Red sand boa (Eryx johnii) ’
ii). Checkered keel back (Yeriochorphis piscator)
iii) Rat snake (Ptyas mucosus)
iv) Common krait (Bungarus caerulus)
v) Indian spectacled snakes (Naja naja)
vi) Russell’s viper (Vipera russelli)
vii) Annulated sea gonkes (Hydrophis cyanacmcms)

2. Magmfymg glass!hand lens

30.3 CHARACTERISTICS OF SUBORDER SERPENTES

You will recall from the previous laboratory exercise that both lizardg,(Suborder
Lacertilia) and snakes (Suborder Serpentes) belong to the Order nga.mata You have
in that exercise studied the characteristic features of suborder-Lacertilia with the help
of selected museum specimens of that suborder. Ih this exercise too you will study the
characteristics of Suborder Serpentes with the help of some selected museum
specimens of non poisonous and poisonous sriakes.

Charactenst:cs of Serpentes (Ophidia) of Order Squamata

Snakes are found in terrestrial or aquatic habitats. They may be arboreal or burrowing
in nature, Their main features are as follows:

Body elongate, limbs and sternum absent.
Temporal vacuities are absent.
Ear openings, tympanum and middle ear absent.
Rami of mandibles are' bound anteriorly by ligaments.
' Byelids immovable, fused into transparent spectacle.
Tongue forked (bifid) and protru51ble
Zygosphene and zygantra are present in the vertebra (F ig. 30.1). .

-

Neural splne

Zygosphene Zygantrum

Prezvganophysis

Postzygapophysis

Transverse
process

| Centrum
Hypepophysis

Fig. 30.1: Vertebrac of snake. In the vertebree of snakes and some lizards in addition to
zygopophyses there Is a special pair of apophyses called zygosphenes which fit into
concavities called zypantra. (a) Anterlor view. (b) Posterior view.
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304 GENERAL INSTRUCTIONS ON HOW TO IDENTIEY P aservation and
. SN :ES | . - ) Qlassnicaliun of Specimens

As all snake bodies are basically divisible into head, trunk and tail, the main way to

identify them is to note the form and proportion of these body parts such as broad or

small head, robust or slender body, short or long, blunt or-tapering tail. The colour

patterns are definitely striking features for instant recognition. Sometimes, colour A
patterns may be misleading as some non-poisonous snakes mimic or copy the colour

patterns of poisonous varieties (Refer Unit 16 of LSE-10).

Please Note: There are some drawbacks in the study of bottled specimens of snakes.

1. the colour pattérns, bandings and markings that are very diagnostic often fade
with long preservation in formalin.

2. “most bottled specimens are juveniles and very young, They may not therefore,
have developed all the characteristic features.

It is thus essential to know the scale patterns which are technically the most diagnostic
features. ' :

30.41 Colour Patterns and Other Field Characters for Instant
Recognition of Snakes

(l) Eryx johnii : Red Sand Bea (Fig. 30.6 a)

Medium sizcd,-stout and robust body; blunt i:ulbous head-like tail; uniformly dull
muddy red or pale chocolate brown in colour, sometimes with irregular patches of
dark-brown and duli-white.

(2) Xenochrophis piscator : Checkered Keelback or Water Snake (Fig. 30.7 a)

Body scales rough in appearance as they are strongly keeled; a striking checker-board

. pattern of five rows of black spots alternating with background colour spots of
creamish-brown. In some cases, the spots imay be bright scarlet red alternating with
greenish-brown.

(3) Piyas mucosus : Rat Snake (Fig. 30.8 a)

Long slender body, very glossy with large black, shiny eyes; background colour
yellowish-brown or greenish-yellow; black cross-bars of broken net-like markings;
two black streaks behind the eyes; black margins on the ventral scales.

(4) Bungarus caeruleus : Common Krait (Fig. 30.9 a)

Shiny deep blue-black or jet-black body with pairs of white bead-like cross-siripes;
large spols of white in a single row o the back.

(5) }\"aja naja : Indian Spectacled Cobra (Fig. 30.102 and b)

“Wheatish to deep brown coloured medium sized snake; neck inflatable into an oval
hood; the dorsal side of the hood bears a characteristic speetacle or binocellate mark —
two black circles connected by a U-bordered white and then black; the ventral side of

hood with two pairs of black spots and two or three black bands below.

(6) Vipera russ;lﬁ : Russell’s Viper (Fig. 30.11 a)

__ Broad triangular head with a deep neck; background colour wheatish wilh three rows

of almond-shaped paiclies, one middlc and Lwo on the sides; the natches are deep

brown bordered white with an istand of fight brown in the middle; at some places,

small spots scattered between the side row of patches. One dark stripe below the eye

and another over and behind it, give it an angry look. Two white stripes starting from )
the jaws pass over the head meeting at the snout to forma V. 931
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(7)  Hydrophis cyanocineius : Annulated or Ba}ndcd Sea Snake (Fig. 30.12 a)

Broad rounded head with the u pper half of the body cylindrical and (he rest flattened.
Tail broad, extremely flattened and paddle-ike, Background colour pale bluish or

greenish grey; ventral side cream; 60 to 70 broad black cross-bands; each band pets
narrower and fainter down the sides,

The dorsal scules
roofing the kead miay be

LATERAL VIEW QF {IEAD

NORMAL
SIZEIN
DORSAL viEw

Names of different hezd
scalesin asmake

A~ Rostral - Tip ol upper lip

B~ interausat

C—Nasul

D = Prefron)

E~Lareal

I~ Prevcular

G = Frantal

1 - Supraveular

I = Postocular

J = Marietal

K = NMental - Tip of i er tip

/ L = Grecipinat

k— N = Supratabial - Upper lipsenles
} O — Infralabial - Lower lipseales

ENEARGED DRAWING OF
HEAD  SCALLE

Gape - A peint where
the jaws meet

LATERAL VITAW OF [IEAD

- Fig. 30.2: Head scales. a) and b) View of head showing that the dorsal scales toofing the

head seales in normal size and d) in enlarged size so that the different head scaes
(shiclds) may be identificd, e and f) veutral view of head region showing {c} the'infma
tabials (fower [ip scales) elearly since ventral view ol head gives a better study of
infralabials. g} Lateral view of head clearly shows both the supralabisls aud infra jabials
und enaables one to count thejr number upto the gape and also to see which suprabials
tauchés the eye,
Note: It is nor fiecessary o inciuorise all the name of the Lead scales given in fig. ¢ You

Shauld owever learn the names of the upper and fower fip scales, The shape and size of
shields vary in different snakes,

(i) cither large shields (a) Nostril
{it) or numcrous smaulf seales
a5 seenin (). — N

) — 0

head may
be (a) cither few and large or (b) numerous and smatl. <) Dorsal view of head showing the



30.4.2  Scale Patterns _ Reptilte 11 : Suakes -
] . : - . Qbsaervation andd

The form, size and arrangement of scales must be observed in 2 methodical way in © Classification of Spezimens

order to identify the differences between poisonous and non-poisonous snakes. You

can use a hand-lens or a magnifying glass for closer scrutiny. We go about the study

of (I) head, (TI) trunk and (III) tail systematically as follows:

I) Head scales : See Fig. 30.2 _
1. Dorsalside: a) Small, numerous, uniform-sized scales or
b) Large, fewer, varied-sized scales called shields
2. Lateral side:  a) Upper-lip scales or supra labials; these are noted for
making contact with eye or nasal scale. The number of
supra labials are 7 to 9.
b) Lower-lip scales or infra labials; 8 to 9 in number; noted
for some diagnostic feature.
II) Trunk scales : See Fig. 30.3. :
1. Dorsalside: a) Middlemost or median row called vertebrals may be the
same size or larger than the side scales.
b) The side scales called costals can be of difierent shapes
and form. '
Shapes: Imbricate or semicircular; elliptical; wblong;
rhomboidal.
Form: Smooth or rough; roughness due to a ridge in the
middlc of the scale giving it a boat-shaped form — this is
referred to as a keeled scale.

H]

Keeled oré

boat like inform

Senticircular or
imbricated scales all

ovel 1[1.1: l_m_tl_\ s oseen Oblong seales with a line Scales in o Russell’s viprs,
inanpr ' . s e T . .
IP imitive is seen iooarat snake semi-clliptical with o thin fre
sniles. . .
-in the centre (i.e. keeledl;

DORSAL SIDE OF TRUNK
SIHOWING TRUNK SCALES

Central row of dorsal
Scales- big and hexagonal

cer oprmirnn dan ey Dopean i f
i ATUG TNl A anbabiae

Rhomboid senles with
space in belween s
secn in a Cobra,
Fig. 30.3: Dorsal scales of the trunk regiun. (4, b, ¢} dorsal vicw of trunk showing scales which may
be all uniform in size and shape or {€) the central row of vertebrals may be enlarged and
distinet.

2. Ventralside :  a) Middlemost row called ventrals may be the same size or
{(Fig. 30 4) larger than the costals.
b) Shape and form: The enlarged vertebrals may form a
median ridge or a row of narrow rectangular shields or
large rectangular shields running across the belly.
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a
) N L
) ¥ ' }
Y N
The ventral surface showing part - Complete cross scales ’
across and part small scales as on the belly as seep in :
seen in & Pythor or Sand Boa. a Rat snake or a Cobra; - ',

Fig. 30.4: Ventral view of trunk showing different types of belly scales in Sand boz and Rat shake S
.or Cobra respectively. !

IIT) Tail : Se¢ Fig. 30.5.

' The tail is not distinctly demarcated from the trunk and so,
you have to look at the ventral side and locate the cloacal
aperture or vent, Remember that the tail is a post anal
appendage. The length of the tail in proportion to the overall
length of the body can be ascertained. ’

1. Shape of Tail: a) Long, cylindrical and tapering,
b) Short, stumpy and conical.
¢) Stout, blunt and bulbous.
d} Long, extrémely flattened and paddle-like.
2. Scales of Tail: a) The scales behind the vent are referred to as subcaudals.
b) They can be in a single row or a double row. '

-

- .

-+ TAILSCALES OR SUBCAUDALS

Ventrals of Trunk

——— Subcaudals —

o : L W o - i \ ) ?\_,/{ >—J
Ventral scales near the vent cgion. Ventral scales in a single row even
Beyond the vent these scales are | beyond the vent as seen in a Krait.
in two rows as in a cobra (ca) vent or cloacal aperture

Fig. 30.5: Tail scales or subcaudals (a) ventral scales near the mnt regions as in Cobry L (b) ventral
96 ¥, scales béyond the vent as seen in Krait. .



30.4.3 Key for identification of Non-poisonous and Poisonous Snakes

In desonbmg 2 snake we start with the head and rhove on from the trunk to the tail;

whereas in'an identification process we go in the reverse order from the tail to the
trunk.

A Tail: i)  Elongate, flattened, paddie-like ................. Sea snakes
(poiscnous) e.g. Hydrophis.
ii) Cylmdncal either short and conical or blunt and bulbous
. Burrowing land snakes (non-poisonous) e.g. Eryx.
iii) Cy[mdncal long and gradually tapered ............... Land
snakes (pmsonousr’non-polsonous) - '

B. Trunk scales (Ventral) : ,
‘ i) Uniform sized scales oo ..'Worm snakes (non-
* poisonous) ‘ o
ii)  The median row of ventrals raised to form a ridge ...
Sea snakes (poisonous).
iii) A median row of slightly enlarged rectangular scales.............
" All non-poisonous land snakes.
iv) Broad reotangu[ar shields greatly cnlarged covenng entire belly
, .. Poisonous/non-poisonous.

C. Trunk scales (dorsal);
- )  Uniform dimension of thomboid scales in oblique rows with
" space in between ................... Cobras (poisonous) e.g. Na}b.

il  Central row of vertebrals enlarged and hexagonal .
kraits (poisonous) e.g. Bungarus.

iti)  Uniform dimension of closely places scales, oblong or
elliptical; smooth or keeled ............ ... Majority of snakes
(poisonous/non-poisonous).

D. Neck :
: i) . A deep neck constriction demarcating head from trunk
_ . Vipers (poisonous) ¢.g. Vipera.
ii) An chpzmmble hood formed by dilating the neck ..
: Cobras (poisonous).
ii)  Slight or no constriction at neck ................ All other snakes
(poisonous/non-poisonous). :

E. Head (shape) :

i) Abroad triangularhead ............................ Vipers
. (poisonous). '
if)  Ovate or elliptical head ................ All other snakes

{poisonous/non-poisonous)

F. Dorsal Head scales : _ .-
i)  Numerous small scales +a broad trianguiar head ................

Viners (Poisonous).
ity Large shields arranged symmetrically ........................
(Poisonous/ non-poisonous)

G. Supra Labial scales :

i) 3“and4™toucheye......................... Krait and Cobra
(Pmsonous} '

ii) 3" enlarged and also touches nasal soale ... Only Cobras
(poisonous).

iiiy 4"and 5™toucheye .................. Rat snake and Water snake

{non-poisonous).

Reptilia IT : Snakes —
Obscrvation and
Classification of Specimens

97
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iv)

3 4% and 5™ touch eye-..................... ... Sea snake

{Poisonous).

No supra labial scale touches eye as several small scales come

in between ...

............. Viper (Poisonous) and Sand Boa

{non-poisonous).

H. Infra Labial scales

i)
if)

4% s the Iargest

. Krait (Poisonous)

A small tna.ngular cuncate scale sandwiched between 4” and 5%

.. Cobra (Poisonous),

30.5 CLASSIFICATION

suborder level. In this lab exercise all the snakes to be studied have to be classified

upto the level of Suborder. Since all the snakes to be studied in this exercise belong to
the same Suborder Ophidia therefore the classification given in this section will be the
same for all of them.

Classification and its justification

Kingdom

Phylum

Group

Superclass
Class

Subclass

Superol-der

Order

Animalia

‘Chordata

Vertebrata
{Craniata)

Gnathostomata
Reptilia

Diapsida

Lepidosauria-

Squamata

Animals, multicellular organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Dorsal tubular nerve cord, notochord and paired
gill-slits arc present.

Notochord is replaced by vertebral column two
pairs of appendages; circulatory system closed
hepatic portal system present; blood

containing R.B.C.-

Jaws and paired appendages are prcsent.

Cold blooded, terrestrial or aquatic vertebrates;
single occipital condyle; vertebrae
gastrocentrous; respirafion by lungs; heart with
two auricles and incompletely divided ventricle,
right and left aortic arches comiplete and
functicnal, cranial nerves 12 pairs and embryo
with amnion and allantois.

Amniotes havmg a~gkull with two temporal
vacuities on each side; post-orbital and -
squamosal usually meet between temporal
vacuities,

Characterised by sprawling posture, no bipedal
specialisations; diapsida skull with two
temporal vacuities present; anierior orbital

vacuities absent; post temporal fenestrae usually

present; humers with two foramina.

Body covered with homny epidermal scales;
single supra-temporal vacuity in lizards and
none 1n snakes; tecth pleurodont; quadrate
movable; quadrato-jugal absent; vertebrae
procoelous (concave in front); limbs present or
absent; anus (cloacal opening) transverse in
form of slit; male possesses a pair of eversible
copulatory organs.

All snakes belong to the same order as lizards {i.e. squamata) and are scparated at the

-

[



" Suborder .  Serpentes  Snakes; elongate body with no lirabs; terrestrial ¢ . RoptilinII : Snukes —
(Ophidia) or aquatic, arboreal or burrowing; temporal . Observalionand
. . . Classification of Specimens
vacuities entirely absent; limbs absent rami of
n'_laljd[bles united by 2 ligament,-stémum abscnt;
cyc-lids immovable; tympanum absent; tongue
. bifid and protrusible, zygosphenc and zygantra
_ prescnt in the vertebra

30.6 SPECIMEN STUDY OF SOME COMMON
HARMLESS OR NON-POISONOUS SNAKES

Snakes’ that are marked non-poisonious arc actually hammless to man but do have
poison that kills small creatures. Their bite however, can be quite painful, Death does

“not always occur from the bite of a poisonous snake; it depends on the amount of
poison injected. All cascs however, must be treated with antivenin. Let us stud}' some
non poisonous siakes. .

30.6.1 Eryx johnii

Examine the specimen Red Sand Boa or Johin’s Earth Boa (Erpx joltnii) (Refer to
Fig. 30.5) and notc the {ollowing characteristics:

i} Head: Rounded and blunt; shovel-shaped snout with a prominent ridge adapted
for digging; cyes very small, barely noticcable; nostrils slit-like and high on the
snout; only a few scales enlarged as shiclds, rest small and numerous scparating
the supratabials from the eye; ventrally, the chin bears a groove; neck hardly

. distinguishable.

i) Trunk: The stout muscular trunk has uniform diameter all the way upto the tail;
scales numerous, minute, clliptical and keeled; mid-body has 55 rows of scales;
the ventral scales form a narrow row of rectangular plates.

iif) Tail: Very short, stumpy and rounded, it appears as if it has been chopped off at

. the end; the tail scalcs more strongly keeled and rough, perhaps to be irritating
and unpalatable to the predator; sub-caudal scales in one row.,

iv) Length: Usually less than a metre, 73 to 90 cm.

v} Field characters: Stout and heavy boedy, very blunt and bulbous tail resembling
head. Sometimes moves backwards swhen coming out of a burrow, hence mistaken
to be double-headed. Uniform chocolate-brown or pale brick-red in colour (Sce
Fig, 30.6).

Habitat and Habitat

It is nocturnal; unlike its cousin, the Common Sand Boa, it is geatle and docile. If
confronted by a predator such as a mongoose or a peacock, it hides its head under the
bedy coils and waves ils tail as if it is the head to distract atteation. Its movement on
land is slow and sluggish but it burrows with a terrific speed Prefers dry sandy areas
and inhabits rodent burrows.

IFood

Prefers rats, ilizards and smaii birds, occasionaiiy, cais other snakes; kilis tis prey by
constricting with its heavy body.

Breeding

Not much known. The female is viviparous and bears 6-8 lwe voung in the summer
nionths,

dite

It is a shy snake and never bites even when tormented.
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@ Note the ovate hiead with a
blunt shovel-shaped snoul; the
small eyes and slit-like nostrils,

® The stout trunk has numeraus, simalk
and elliptical senles; the seales are keeled
.especinlly in the posferior region.

# The ususbly uniform colour
may have occazional blotches .
of darker brown and white

® The lateral view of the
head abow absence of
ancek constriction

e

- ® Nole that the supralabial scales e, ey,

® are separitted from touching ihe - ~
. eye dug I numerous simall seales -HEAD AND TRUNK - LATERAL VIEW
_inshetween . G . .

* @ Note the blunt bulbous
end ol the tail

® The parrow rectangular ventrals
confinue a5 single rew of
sub-caudals beyond the vent

Fig. 30.6: Non poisanous (Harmless) snake, Red Sand Bea (Erpx jolinii) (a) Phetograph of the snake
) showings its natural colouration, (b) Dorsal view of head and trunk showing (b i} ovate
head with a blunt shaped snout, small eyes, slit like nostrils and (b ii) stout trunk with
numerous, small, elliptical seales which are keeled czpecially in the nosterior repion, {r)
lateral view of head and trunk shawing {c i) the absence of neck constriction between
head and irunk and that of the supralabial scales are separated Irom touching the eye
due to numerous small scales in between and the (c i) the usually uniform colour of the
- snake may have occasional blotches of darker brawn and white (d) veniral view of tail
showing the blunt bulbous end of the tail and the narrow rectangular ventrals that
100 continue as a single row of subcaudals beyond the vent. ’



Status

The myth surrounding the snake
sitake-charmers who even try (o m

that it is double-headed, has madc 1t 2 favourite with
ake eye-like marks to befool gglliblc people for

money. Luckily, it is not slaughtered for its skin.

Geographical Distribution

~Widely distributed in the plains, more common in the drier parts of South India.

Classification and its Justification

Kingdom

Phylum

Group

Superclass
_Class

Subclass

Supcerorder

QOrder

Subarder

Genaus
Species
Common name

Anima}ia

~ Chordata

Vertebfata -
(Craniata}

Gnathostomata
Reptitia

Diapsida

Lepidosauria

Squamata

Serpentes

(Ophidia)

Eryx

- johnii

Red Sand Boa

Animals, multicellular organisms with cells

that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition. _

Dorsal tubular nerve cord, notochord and paired
gill-slits are present.

Notochord is replaced by vertebral column; two
pairs of appendages; circulatory system closed;
hepatic portal system present; blood

containing R.B.C.

Jaws and paired appendages are present.

Cold blooded, terrestrial or aquatic vertebrates;
single occipital condyle; vertebras
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided ventricle;
right and left aortic arches complcte and
functional, cranial nerves 12 pairs and embryo
with amnion and allantois.

Amniotes having a skull with two temporal
vacuitics on cach side; post-orbital and
squamosal usually meet between temporal
vacuities. )

Characterised by sprawling posture, no bipedal
specialisations; diapsida skull with two temporal
vacuitics prescat; anterior orbital vacuities
abscnt; post temporal fenestrae usually present;
humerus with two foramina.

. Body covered with homy epidermal scales;

single supra-temporal vacuity in lizards and
none in snakes; teeth plenrodont; quadrate
movable; quadrato-jugal absent; vertebras

" procoelous (concave in front); limbs present or

absent; anus {cloacal opening) transverse in
form of slit; male possesses a pair of eversible

- copulatory organs.

Snakes; elongate body with no limbs; terrestrial
or aquatic, arboreal or burrowing; temporal
vacuities entirely absent; limbs absent, rami of
mandibles united by a ligament, sternum absent;
eye-lids immovable; tympanum absent; tongue
bifid and protrusible, zygosphene and zygantra
present in the vertebra.

Reptilia II: Snakes —
: Obscrvation and
Classification of Specimens
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Vemacular or local names:

Hindi Do Muha

Gujrati : Chakalan
Marathi - Do Tondya
Malayalam:  Mandalii

Oriya Do Mundia
Tamil Iruthalai Paambn

30.6.2 Xenachrophis piscator

Examine the specimen of Xenochrophis pr‘écator (Cheékered Keeiback or Water
Snake} (Refer to Fig. 30.7) and note the following characteristics.

i) Head: Elongated oval head, obtusely pointed; eyes fairly large with a white circle
and two black lines distinct; nostrils small and slit-like; head-shields large; the 4
and 5" supralabials touch eye. : -

i) Trunk: A fairly robust body; shiny oblong and very strongly keeled scales, about
19 rows in mid-bedy; ventral side pale with scales broad and rectangular covering
the entire belly,

jii) Tail: Long, almost 1/3™ of total body length; sub-candal scales in one row.

iv} Length: About a metre, females average length is longer than males.

v). Field characters: Shiny, with distinct black and cream checker-board patigm; the
black spots run in 5 rows with spots in adjacent rows alternating in position; eyes
surrounded by white circles with two black lines, one below and the other behind
the eye. Some rare forms have bright-red spots alternating with greenish-brown in -
a checker-board pattern (Fig, 30.7). ‘ “

Habit and Habitat

Active, both by night and day. Generally hunts by day in the water for fishes and
frogs. At night, it is mostly on land. It is a swift diver and swimmer, It can move in -
Jeaps if pirsued. When excited, it erects its forebody in a cobra-fashion, flattens its
neck and darts forward to strike. If attacked by a predator, it pretends to be dead
turning its belly-side up and writhing its body slowly. In summer, during droughy, it
aestivates. Common in most fresh-water bodies like lakes, ponds, wells, rivers and
even flooded paddy fields during rains. :

Food
Tadpoles, frogs and fish, The prey is swallowed live.

Breeding

Oviparous; the female lays a large number of eggs. About 40-50 eggs are laid in a rat-
tunnel, tank-bt.nd or a hole in a well. The female incubates them until they hatch, 60-
70 days later. :

ite
IEt\vites quite viciously when caught or stepped upon. Although its poison-~gland

3 - i 2 L. T |
seeretion ig not fatal o man, it dees kill the small ercaturcs,

Status

A favourite snake for skin traders, as a result, the snake has been wiped out
completely from certain areas.

Gevgraphical Bistribution

Throughout India, from the plains upto 3600 mts. in the hill-streams of the Himalayas,
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Fig. 30.7: Non poisonous (harmless) snake, checkered keel brck or water snake (a) photograph of
the snake showing its natural colourstion (Xenochroplhis piscator) {b) Dorsal vlew of head
and beginning of trunk showing (b i) clongate, oval head covercd with large shields and
(b ii} spot pattern on truuk () Lateral view of head and beginning of trunk showing the
obtusely pointed head with swhite circles around large eyes and two black streaks below
. 2nd behind eye. The 4"™ apd 5" supraiabial can he ahserved touching the oye, (d) Vontral
view of head and beginning of trunk, showing the pale ventral side and the Lroad ’
rectangular ventral scales covering the entire beily. (¢) Laleral view of trunk shewing
checkered pattern of spots and the oblong, strongly keeled scales. \ 103
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Classification and its Justification

Kingdom

. Phylum

Group

Superclass
Class

Subclass

Superorder

Order

Suborder

Genus
Species
Comron name

Animalia-

Chordata

Vertebrata
(Craniata)

Gnathostoriata
Reptilia

Diapsida

Lepidosauria

Squamata

Serpentes
(Ophidia)

Xenochrophis

Piscator

Amma[s mu ltlcellular organisms wuh cells

that lack a cell wall, many capable of movement -
or movement of some.of their body parts or

capable of movement at some time of their life

cycle; heterotrophic nutrition. .
Dorsal tubular nerve cord, notochord and paired |
gill=slits are present. - .
Notochord is replaced by vertebral column; two

- pairs of appendages; circulatory systen closed

hepatic portal system present; blood ‘
containing R.B.C.

“ Jaws and paired appendages are presert.
- Cold blooded, terrestrial or aquatic vertebrates;

single occipital condyle; vertebrae
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided wventricle;
right and lef aortic arches complete and
functional, cranial nerves 12 pairs and embryo
with amnion and allantois.

Amniotes having a skull with two temporal
vacuities on each side; post-orbital and
squainosal usually meet between temporal
vacuities.

Characterised by sprawling posture, no bipedal
specialisations; diapsid skull with two temporal
vacuities present; anterior orbital vacuities
absent; post temporal fenestrae usually present;
humerus with two foramina.

Body covered with horny epidermal scales

: smglc supra-temporal vacuity in lizards and

none in snakes; teeth pleurodont; quadrate
movable; quadrato-jugal absent; vertebrae
procoelous (concave in front); limbs present or
absent; anus (cloacal opening) transverse in
form of slit; male possesses a pair of cvers"ble
copulatory organs.

Snakes; elongate body with no limbs: terrestrial
or aquatic arboreal or burrowing; temporal
vacuities cntirely absent; limbs absent; rami of
mandibles united by a ligament, stemum absent;
eye-lids immovable; tympanum absent; tongue

- bifid and protrusible, zygosphene and Zygantra

present in the vertebra.

Checkered keel back or

water snake

Vernacular or Local Names:

Hindi

Bengali :
Gujarati:
Malayalam:
Marathi:

Tamii

Pani Saamp
Jol Dhorna
Dendu

- Neer Kolee

Pan Divad . s
Thanai Paambu
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30.6.3  Piyas mucosus : . Co Reptilia [ : Snaties
; ) . Obscrvation and
Examine the specinien Ptyas mitcosus (Rat snake) (Refer Fig. 30.7) and note the Classilication of Specimens

following characteristics.

i} Head: Elongated oval head, rather sntall in proportion to the body, pointed snout;
promument bright eyes large with round pupils; ridge-like scales over the eyes;
nostrils large forming vertical oval slits; head-shields large; the 4" and 5®
supralabials touch eye; neck constriction fairly visible.

i) Trunk: A well-build body, long, slender and somewhat compressed, tapering
gradually; the dorsal scales uniformly oblong, with some being keeled; about 16-
19 rows in mid-body; ventral scales broad and rectangular covering the entire’
belly. : _ ' o

1) Tail: Long, cylindrical and tapering; tail is prehensile and almost 1/4™ of fotal
body length; sub-caudal scales in two rows.

iv) Length: 1.6-2.2 mts; males longer than females. .

v) Field characters: Head rather. clongated with large black shiny eyes. The
slender long body is glossy with a background colotir of cream-yeltow or mustard.
The notable feature is the black irregular pattern of cross-bars forming
reticulations like a broken net. The lip-scales and ventral-scales have black
margins (Fig. 30.8), ' '

Habit and Habitat . ‘ " S

Generally active by day but hunts at night where there is dense human population. It
can dive and swim well. It is very adept at climbing trees and can even leap down a
height of 6 mts. from the tree-top. It knots up its long tail on a tree branch and
suspends its body down as it sights a prey. When provoked, it raises its head and body
into as S, puffs up its throat and strikes upwards. It also hisses and produces a peculiar
sound. As a result, it is mistaken for a Cobra. To ward offan enemy, it emits a foul-
smelling black secrction from the anal glands. An unusual behaviour mistaken for a
mating ritual is the combat dance which is actually between two males fighting over a
female. The fighting pair coil atound each other and sway in a semi-crect position.

It is essentially a plains dweller, but is also seen upto 2000 mts. altitude. Prefers to
live in rat holes and termite mounds. Comumen near granaries, rice-ficlds and godowns
where rats are known to breed. -

Foad

Mainly prefers rats, but eats almost any small crealure like frogs, toads, lizards, birds
and even small snakes. The prey is swaliowed live and whole. Sometimes, a frog may
even be heard croaking in its throat. An actively struggling prey is crushed by pressing
the throat or belly firmly to the ground.

Breeding

Mating oceurs in May-June. It isbviparous and eggs are laid in August or Scptember.
About 8-16 cges arc laid and the femalc coils around them until hatching 60 days
iater, The young mature i 3 years.

Bite

Though the snake is noti-venomous, its bite can, be quite painful,

Status

The Rat Snake is caten descaled in some parts of Kerala. Some mistaken beliefs that it
sucks the teats of cows for milk and (hat it is the male Cobra have lead to its cxtensive
staughter. It is also killed for its skin. Sadly, this has lead to an explosion of the rodent
[pest population.
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® Nolc clongate oval head
® Ilcad covered with large shicids E
@ A nccl constriction is noticenble

e Note the lip scales and ’ -
ventral scales bordered black

_® Venirals are broad, rectangular
and cover the belly completely

. ® Noie puinl‘.ccj smout, large pooo v
cyes and syide nostril . Rostral

© ® Thed™ & 5% supratshials . AL .G
touch oy, i supralabial.

 Note the black ¢ross
bars likca bfokcn —net

® The dorsal scales are -
large, oblong and all
ol unilorm size

# Note the broad ventrals

® The subenudnls heyond
the vent form {wo rows

Fig, 30.8: Nun poisanaus (harmiess) rat snake (Piyas fiticosis), (a) Photograph uf the spake in Its
habitat showing its natural eolovration. (b) Dorsal view of head und Leginning of trunk
showing neck constrictlon between neel: and trunlc os well as the elongate, oval head
which is covered with Iarge shiclds (c) ventral view of head and beginning of trunk
shuwing Hp scales And ventral seales which are bordered black, Also seep nre lrroad,
rectangular ventrals which covers the belly fully. {d} Lateral view of head and beginning -
of trunk showing pointed snout, large eyes wide nostrils and the 4" and 5% supralabiels

. touching the eye (e) lateral view of main trunk showing black colouved cross Lars simifar
{6 a broken net and large oblong, dorsal scales all of uniform size. () ventral view of end
trunk and tail showing the bread ventrals and the subcandals forming two rows, beyond

LUG the vent,



Reptilia LI : Snikes
Observation ur
Classification of Specime:

'Geour‘lphic'll Distribufioﬁ .

Found throughout the Indian subcontinent including the Andaman and Nlcobar
“Islands. It extends upto Afghamstan S. China and Indonesia.

Classification nnd its Justification

- Animals, multicellular organisms with cells
that lack a ccll wall, many capable of movement
or mgvement of some of their body parts or
- capablc of movement at some time of their life
' 7.z cyele: heterotrophic nutrition,
Phylum Chordata Dorsal tubular nerve cord, notochord and paired
' ' . ~gill-slits arc present,
Group 7 Vertebrata Notochord is replaced by vertcbral colunin; two
“~* {Craniatn) pairs of appendages; circulatory systen closed;
’ hepatic portal system present; blood
_ containing R.B.C.
Superclass Gnathostomata  Jaws and paired appendagces are present.
Class Reptilia Cold blooded, terrestrial or aquatic vertebratcs;
single occipital condyle; vertcbrac
- gastrocentrous; respiration by lungs; heart iith
two auricles and incompletely divided ventiicle;
right and left aortic arches complctc and
functional, cranial nerves 12 pairs and cmbryo
with aninion and-allantois. :
Amniotes laving a skutl with two temgoral
vacuities on cacls side; post-orbital and
squaniosal usually meet between temporal
vacuities.
Superorder Lepidosauria - Characterised by sprawling posture, no bipedal
specialisations; diapsid skull with two temporal
vacuitics prosent; anterior orbital vacuities
absent; post tenporal fencstrac usualiy present:
humcms with two foramina,
Body covered with homy cpidermal scales:
single supra-temporal vacuity in lizards and
none in snakes; tecth pleurodont; guadrate
movable; quadrato-jugal absent; vertebrac
procectous (concave in front); limbs present or
absent; anus (cloacal opening) transverse in
form of slit: malc possesses a pair of cversible
copulatory organs. -
Suborder Serpentes -Snakes; clongate body with no limbs: terestrial
{Ophidia) or aquatic, arboreal or burrowing; temporal
vacuitics entircly absent; limbs absent; rami of
mandiblcs united by a ligament, stemum absent;
eye-lids immovable; tympanum absent; tonpuce
bifid and protrusible, zygosphene and zygantra
present in the vertcbra.

Kingdom ° " Animalia

- Subclass Diapsida

Order Squamata

Genus Piyas
Specics RIHCOSUS
Vernacular or Local Names
Hindi Dhaman
Bengali - Dharas
Assamese: Gola Saamp
Malayalam:  Chera
Marathi: Dhaman .
Tanil Sarai Paambu .

N
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30.7. SPECIMEN STUDY OF SOME VENOMOUS OR
POISONOUS SNAKES - :

Poisonous or veromous suakes are divided into four families on based on the type of
fangs. The four families are: Viperidac, Elapidac, Hydrophiidae, Colubrida¢. In this
exercise we will study only 2 few commonly kncwn poisonous snakes. -

30.7.1 Bungarus caeruleus

Examine the specimen of Common krait (Bungarus caeruleus) (Refer Fig. 30.9)
and note the following characteristics. '

i) Head: Small and elongated head, no neck visible; eyes medium-sized. Large
shieids on the head; the 3 and 4 supralabials touch eye.

i) Trunk: Long and cylindrical; smooth-and polished scaies in about 15-17 rows
around the mid-body: The dorsai-most row or vertebrals are enlarged and
hexagonal. This is the unique feature of Kraits. Ventral scales are broad and
cover the belly. .

jii) Tail: Short, about 1/6" to 1/11 the total body length; sub-caudal scales in a single
TOW.

iv} Length: About a metre; males longer than females.

v) Field charncters: A deep blue-black or jet-black snake; smooth and glossy.
The body is marked by rows of paired narrow-white cross-bars.'Each bar
appears like a string of beads being made of a chain of white dots. The white
dots are largest in the middle of the back. Ventral side is a dull grayish-whilte (Fig.
30.9).

Habit and Habitat .

It is a nocturnal snake hiding by day. It is cqrﬁmon'nea‘r human habitation but bites
only wheri stepped upon. Its favourite hiding places are under piles of stones, rubble
or bricks. It may be found inside houses wherc there are cracks in damp walls.

The snake is essentially a plains dweller, commoner in the sandy soils of coastal arcas.
Also inhabits termite mounds and rodent burrows near fields and scrub jungles.

Food

Mainly snakes, but also eats small creatures like lizards and rodents. Cannibalistic
feeding is not uncommon. In captivity, larger Kraits often feed upon the younger ones.

Breeding

Mating season is in February or March. A foul-smelling anal-gland secretion serves in
mate recognition. It is oviparous and eggs are laid in May to July. About 6-12 eggs are
laid which the femate guards until hatching two months later. The young are only

about 15-20 cm. long at hatching.

Bite and Venom

The bite is 1ot painful initially but the venor is highly ncurotoxic i.e., it paralyses the
nervous system, Initially the victin feels drowsy and death occurs due to respiratory
paralysis. Urgent treatment with antivenin within 6-12 hrs. alone can save the life of
the victim. Krait venom is 10-15 times more poisonous than Cobra venom.

Status

Due to its nocturnal habits, this snake has escaped hunting by wan and therefore 1s
fairly common. It is the similar-looking Wolf Snake that is mistaken for the Krait and
unfortunately kiiled although it is non-poisonous and is useful to man.
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Geographical Distribution
" Most of India; less comm

Krait is found.

Classiﬁéatiarp and its Justification -

Kingdom

Phy}um

Group .

Superclass
Class

Subclass

Superorder

Order

Suborder

Genus
Species

Animalia

Chordata
Veftébfata
{(Craniatg)

-Gnathostomaty’
Reptilia

L -

on in the North-eastern states where its cousirl; the Banded

Animals, multicellular orgiru'sms with cells

- that lack a cell wall, many capable of movement

Or movement of some of their body parts or .

" capable of movement at some time of their life ;

cycle; heterotrophic nutrition. g
Dor_sal’tubula.r nerve cord, notochord and paired
gill-slits are present,

Notochord is replaced by vertebral column; two

pairs of appendages; circulatory system closed;

- hepatic portal system present; blood .

containing R B.C. :

Jaws and paired appendages are present. -

Cold blooded, terrestral or aquatic vertebrates;
single occipital condyle; vertebrae
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided ventricle;

o right and left aortic arches complete and

‘ Diapsida

Lepidosauria

Squamata

funétional, cranial nérves 12 pairs and embryo
with amnion and allantois,

"Amuiotes having a skull with two temporal

vacuitics on each side; post-orbital and
squamosal usually meet between temporal
vacuities. :

Characterised by sprawling posture, no bipedal
specialisations; diapsid skuli with two temporal
vacuilies present; anterior orbital vacuities
absent; post temporal fenestrae usual y present;

-humerus with two foramina,

Body covered with horny epidermal scales;
single supra-temporal vacuity in [izards and
none in snakes; teeth pleurcdont; quadrate
movable; quadrato-jugal absent: vertebrae

procoelous (concave in front); limbs present or

Serpentes
{Ophidia)

Bungarus
caeruleys

Vernacular or Local Names
Hindi Karayat

Bengal; : Pomna Chitti

Gujarati: Kala Targ

Malayalm: Vaila Paambuy ' ' ,
Marathi : Maniyar ' i

Tamil Kattu Viriyan

absent; anus (cloacal opening} transverse in
form of slit; male Passesses a pair of eversible
copulatory organs, .
Snakes; elongate body with no limbs; terrestrial
or aquatic, arboreal or bu rrowing; temporal
vacuities entirely absent; limbs absent; rami of
mandibles united by a ligament, sternum absent;
eye-lids immovable; tympanum absent; tongie
bifid and protrusible, zygosphene and zygantra
present in the vertebra. '



30".-7.2‘ Nuaja naja : A

Examine the specimen of Indian Spéctacled Cobra (Nuja naje) (Refer I*"ig. 30.10)
and note the following characteristics. . ,

i) Head: Moderate in size, appears like a peg when bent at right angles to the

© expanded hood. When not expanded, the neck region is not noticeable. Head oval
and flal; eyes round and piercingly black; nostrils large and oval; large shields on
the head: like in keait, the 3™ and 4" supralabials touch the cye but unlike in
krait. the 3™ supralabial is enlarged and also touches the nasal seale. Another
unique feature is a small triangular cuneate scale sandwiched between the 4"
and 5" infralabials. . :

iiy Trunk: Bedy cylindrical; natrowing rapidly down in diameter; scales are unique,
{hey are uniformly rhomboidal with zaps in between. Also, {hey form cblique

. rows: There are around 21-25 rows around the mid-body.

iii)- Tail: Short and tapered, about 1/5™ of the total body length; the sub-caudal scales
WO rows. '

iv) Length: §.2-1.6 m.; males being longer than females.

v) Tield characters: A shiny body, varying in colour from yellow to galden-brown
to deep blackish-brown. Dilatable neck region forms an oval hood. When
expanded, the hood reveals on thie dorsal side, the strikingly familiar .
‘spectacle or binocellate mark. Ventrally the hood has two black spots on (he
sides bordered below by 2 or 3 black bars (Fig. 30.10).

Habit and Habitat

The snake is most active in the monsoon season and is a good swimmer. it generally
hunts during early morning and the Lwilight hours of late cvening. Everyone is
Camiliar with this snake’s evect posture. Wheu exciled, it erects 173" the length of its
body to assume a striking posture. 1t expands its hood, sways backwards and forwards
and ejects aiv violently as a hiss. When provoked further, 1t goes beyond this
aguressive posture 10 strike forward and bile. -

[L is commonly found near brecding areas of rats such as granaries or ficlds. Favourile
hideouts are beneath tangled roots of old trees, anthills, ratholes and wherever else il
is cool and dark. :

Food

Feeds mainly an rats, frogs, toads, lizards and birds. [t often steals eggs from bird’s
nests which it swallows whole.

Breeding

Mating occurs in January-and this is often preceded by rival fights between males.
. . . - - ! . -
Combating males coil around cach other and sway back and forth amgressively till one

of them accepts defeat. [tis an oviparous snake and eggs are laid normally in arat hole.

Around 12-30 eags are laid and both parents anard them until they hatch 60 days later,
The young start mimicking the amgressive posture of their parents soon after birth.

Bite and venom

The bite is not painl‘u[ initially bul fater, a stinging ot burning pain ensues foflowed by
haemorchage and paralysis. The venom is highly nenrotoxic i.e.. it paralyses Lhe
nervous system. Death occurs if not treated with antivenin. Sometimes, a swaying
snake may miss biting the vietin. It then spits the yenom as a spray.

Status

Cobra skins are the most vaiued of all the snake skins. Despite the ban on exporl,
ary- . - - A . k] - -
killing still continues, L 15 a strong religious seatiment that protects them in certam

places ol warship. '

Reptilia 11 1 Snakes ~
Qbservalion and

- Classification of Specimens

irl
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LATERAL VIEW

_ HEAD SCALE

Patterns seen in dorsal,

lateral and ventral views. The

large shields an the head are

not clear since the snnke is

deep blue-black or black in

) colour. The3™ and 4%
SHTTRERT - suprelabials touch cye and ]

DORSAL VIEW the 4" infralabial is_c_ll-rlnrg_ed :

; VENTRALViEw)
Note 1-6 arc the infral:bi;ii;-::
of which (he 4% is the largest

The hexagonal shaped
enlarged verichrals are
most diagnostic in kraits

In nost cases the pn‘i:;cd‘ '
shile bars are narrow
appearing as string of bends

In some races the [;;'lli-rC{l
while bars are broad

Fig. 30.10: Poisonous (venomous snake), the Indian spectacled cobra {Naja naja) (0 and b)
Phatograph of the snake showing its ratural colouration. (<) Head view of cobra with
cxpanded neck (hood) which is the striking posture of this animal and most
characteristic features of it. The dilated or expanded neck forms an oval hood making
the spectacle mark distinetly visible, The gaps bekween the ' omboidal scules arc also
made prominent by the dilation. The piercing cycs sppear focused on th. viciim befure
striking. (d) Lateral view of head showing the Inbiel scales which are technically the
most diagnostic features of the cobrs. The 3 and 4® supralabinls touch the eye and the
3 supralabial being the largest also touches the nasal scale, A small triangular cuncate
scale (shaded black in the figurc) can be seen between the 4™ and 5% infralabials..

»



Geographical Distribution

Found throughout India; from the plains upto 2000 m, in the hll[s Also found in
~ China, Sn Lanka and the Plnlllpmcs

TClass lficahon and 1ts Justification

Reptilia I1 : Snakes —
Obscrvation and
Classification of Specimens

Kingdom Animalia Animals, multicellular organisms with cells
- _ that lack a cell wall, many capable of movement
or movement of some.of their body parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition,
Phylum Chordata Dorsal tubular nerve cord, notochord and paired
- gill-slits are present.
-Group Vertebrata Notochord is replaced by vertebral column; two
(Craniata) pairs of appendages; circulatory system closed,
o hepatic portal system present; blood
containing R.B.C.

Superclass Gnathostomata  Jaws and paired appendages are present.

Class . Reptilia Cold blooded, terrestrial or aquatic vertebrates; -
single occipital condyle; vertebrae
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided ventricle;
right and left aortic arches complete and
functional, cranial nerves 12 pairs and embryo

_ with amnion and allantois. ..
Subclass Diapsida Amniotes having a skull with two temporal
' vacuities on each side; post-orbital and
- squamosal usually meet between temporal vacuities.
Superorder Lepidosauria Characterised by sprawling posture, no bipedal
specialisations; diapsid skull with two temporal
- vacuities present; anterior orbital vacuities
absent; post temporal fenestrae usually present;
. humerus with two foramina.

Order “Squamata Body covered with horny epidermal scales;
single supra-temporal vacuity in lizards and
none in snakes; teeth pleurodont; quadrate
movable; quadrato-jugal absent; vertebrae
prococlous (concave in front); limbs present or
absent; anus (cloacal opening) transverse in
form of slit; male possesses a pair of eversible

,  copulatory organs,
Suborder Serpentes * Snakes; elonpate body with no limbs; terrestrial
(Ophidia} or aguatic, arboreal or burrowing; temporal

vacuities entirely. absent; [imbs absent; rami of
mandibles united by a lipament, sternum absent;
eye-lids immovable; tympanum absent; tongue
bifid and protrusible, zygosphene and zygantra
present in the vertebra.

Genus Naja ‘

Species ndja

Common name  Indian Spectacled Cobra

Vemacular or Local Names

Hindi Nag
Bengali ; Gokhura
Gujarati: Nag
. Malayalam:  Sarpam
Marathi: Nag
Tamil Naga Paambu or Nalla Paambu

13



" Animal Diversity Lab. 30.7.3 Vipera russelli

Examine the specimen of Russell’s viper (Vipera russelii) (Refer to Fig. 30.11)
and note the following characteristics.

i) Head: Small in proportion to the body, narrow at the snout but broadens greatly at
the jaw angle giving it a typical triangular shape; eyes large with a golden glow
and sharp vertical pupils; wide-open nostrils; only the scales bearing the nostril
and scales over the eye on each side are enlarged shields; all other scales on

-~ the head are very small, numerous and uniformly ell:phcal (only Vipers
possess this unique feature); a prominent deep neck constriction is yet
another special feature; no supralabials touch the eye as several small scales
come in between.

i) Trunk: Massive and strongly muscular; trunk scales like the head scales are
uniformly elliptical and very strongly keeled; 27-33 rows of seales around the
mid-body; broad ventral scales covering the entire belly. -

i) Tail: Quite abruptly narrow and distinct from the trunk; short, only 1/7" the total
body length; subcandal scales in 2 rows.

iv) Length: 1.0-1.2 m. males Jarger than females.

v} Field characters: A stout-bodied, wheatish-brown snake. The three rows of
targe almond-shaped dark brown spots are strikingly unique. Each spot is
bordered white with a central island of light brown. Large triangular head; shiny
eyes; two pinkish-white streaks running over the eyes and meeting on the snout to
form a V gives it a rather angry expression (Fig. 30.11).

Habit and Habitat

It is usvally quite shuggish, but moves rapidly in a wriggling fashien if provoked. It
does not move rapidly for long and soon enough comes to rest, Normally if annoyed, it
doesn’t move, but hisses so loudly (it is the londest of all sntakes) that it frightens away
the intruder. If irmitated further, it can leap off the ground and bite quite viciously.
Generally avoids human contact and is timid and nocturnal in habit. Bites occur in
plantations, farmlands or estates if someone steps on it or puts his hand near it.

It prefers open hilly countryside. Also found in scrub jungles, dense jungles,
plantations and farmiands. Fond of hiding in rat holes, rock crevices, thomy bushes,
cacti, clumps and under a thick mat of leaves.

Foqd

It feeds on rats, mice, squirrels, shrews, lizards, frogs and even crabs and scorpions.
'This snake is known to go without focd for several weeks.

Breeding

15 viviparous and higlﬂy fecund, producing 30-40 young ones at a time. It breeds at
any time of the year apd the peak period is in June,

Bite and Venom

The bite runs quite deep and occasionally the snake may hang on to the victim for
sometime before withdrawing its fangs. Thus a large quantity of venom gets injected.
The venom is highly haemotoxic 1.e. it destroys the blood vessels, red blood
corpuscles, affects clotting and weakens the heart. The victim haemorrhages severely,
bleeds through his mouth, nose and ears and dies due to cardla,c failure, Antivenim
treatment is the only remedy.

Status

Extensive capturing and slaughter for skins have wiped out entire populations of t.hcse
snakes from certain places. ]
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Reptilia U : Srinkes — ’
Observationnnd
Classificatlon of Specimens

MNete lavge shiclds on the Lead
and the broad dark cross bands
on the trunli, All trunl; seules
arc smalland eblong

HEAD AND TRUNK - DORSAL VIEW

iNote the hizh position of nostril.
3", 4" & 5™ supratabials touch
eyc. Fle eross baes on the trunl:
narcewy sidewvards

=

arrow ventrals ferming ;

. smedian ridge
Nolc strealis of the cross bars and - - B

pale undersides. The nacrow
ventrals (slightly enlarged) form
a raised median ridge,

HEAD AND TRUNK - VENTRAL VIEW

An enlarged view shows the

. banding patrern clearly. The
- oblong trunk scales are small
and in several rows.
TRUNK ~ LATERAL YIEW
Nole the highly finitencd (
oar-like tail
i

ig. 30.11: Poiscnous {venomous) snake, Russel’s viper (Fiprera rosselfi) (a) Photograph of the snake
showinps ils naturnl colouration. (b) A broad, triangular henad and beginning of trunk
with deep neck constriction showing white streak from gape over eye and snout
bordercd by black below which gives the srake an angry expression. {¢) Lateral view of
head showing disfinct small sized and numerous seales on Itead (Nene of the supralabial
touch thie eye as many small scales come in between). {d and e} dorsal view of trunk :
showing the three rows of almond spats whicli are diagnostic for this snake. The median 5
row of spots are larger. Note {hie strongly keeled clliptical senles (¢} {f) Lateral view of '

trunk showing the bread ventrals, reaching upto the sides, Smaller spots can be seen on
' 1z gjel -
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Geographical Diétributibn '

It is found w1dcly distributed in India, from the plains upto 3060 m. height.
Commoner in the North-west than in the North-east. Also seen in Chma Far East
countries, Sri Lanka and Indonesia,

C}assiﬁcation and its Justification

Kingdom

Phylum

Group

Superclass
Class

Subclass

Superorder

Order .

Suborder

Genus
Species

Common name
hY \.-umCuml or Local Names

Animalia

Chordata

Verté¢brata
(Craniata)

Gnathostomata
Reptilia-

Diapsida

Lepidosauria

Squamata

“Serpentes

(Ophidia)

Vipera
russelli
Russell’s viper

Animals, multicellular organisms with cells

that Jack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movernent at some time of their life
cycle; heterotrophic nutrition.

Dorsal tubular nerve cord, notocherd and paired
gill-slits are present.

Notochord is replaced by vertebral column; two
parrs of appendages; circulatory system closed;
hepatic portal system present; blood

- containing R.B.C.

Jaws and paircd appendages are present.

Cold blooded, terrestrial or aquatic vertebrates;
single ogeipital condyle; vertcbrae
gastrocentrous; respiration by lungs; heart with
two auricles and incompletely divided ventricle;
nght and left aortic arches complete and
functional, cranial nerves 12 pairs and embryo
with amnion and allantois.

Anmniotes having a skull with two temporal
vacuitics on each side; post-orbital and
squamosal usually meet between temporal
vacuities,

Characterised by sprawhng posture, no bipedal
specialisations; diapsid skull with two temporal
vacuities present; anterior orbital vacuities
absent; post temporal fenestrac usually present
humerus with two foramina.

Body covered with horny epidermal scales;

. single supra-temporal vacuity in lizards and

none in snakes; teeth pleurodont; quadrate
movable; quadrato-jugal absent; vertebrae
procoelous {concave in front); limbs present or
absent; anus (cloacal opening) transverse in
form of slit; malc possesses a pair of ever51ble
copulatory organs,

Snakes; elongate body with'no limbs; terrestrial
or aquatic, arboreal or burrowing; temporal

_vacuities entirely absent; limbs abséht; rami of

mandibles united by a ligament, stemum absent;
eye-lids immovable; tympanum absent; tongue
bifid and protrustble, zygosphene and zygantra
present in the vertebra.

Hindi Kander/Daboia
Bengali : Chandra Bora
Gujarati: Khad Chitalo
Malayalam:  Ruthramandali



" Marathi: Chonas . . . Replilia II : Snakes — )
TR — . Observation and
Tamil : Kannadi Viriyan Classificatlon of Specimens

30.7.4 Hyd}ophié cyanociuctus

Examine the specimen of Annulated or Banded Sea Snake (Hydrophis
cyanocinctus) (Refer to Flg 30.12) and note the following characteristics.

i) Head: Broad and oval with a rounded snout; small eyes, anteriorly placed;

nostrils placed high on the head and can be closed off by lid-like pads of tissue;
“head covered by large shields with the 3", 4™ and 5™ supralabials touching the
‘eye. The neck constriction is very slight.

il) Trunk: The uppgr two-fifths of the body is cylmdncal, while the rest is ﬂattcned
laterally. Scales are numerous, small and uniformly oblong, The largest part of the
trunk has 50 rows of scales. The ventral side bears a row of slightly enlarged
median scales. The unique feature is a median ridge formed by the enlarged
ventrals, . : )

iii) Tail: The broad, thick and extremely flattened oar-like shage is very
characteristic. The male has a thicker tail. _

iv) ‘Length: 1.2-1.5 m,, the longest recorded being about 2 m. .

v) Field characters: Broad head, anterior part of the body is cylindrical while rest of

- the body is abruptly compressed. Tait extremely flattened and paddle-like. -
Bluish-grey background colour on the back marked by 60-70 broad black cross-
bands. The ventral side is pale yellow and the black bands get narrower and
famter down the sides (Fig. 30. 12)

Habit and Habitat

The Sea Snake is fully adapted for aquatic life. Its body muscles have degenerated and
therefore it can hardly move on land. It is an excellent swimmer using its strongly-
compressed tail as a paddle for propulsxon Although air-breathing, the snake can
remam underwater for about 2 hrs. shutting off its nostrils wnth the lid-like pads.

It is found in Coastal waters.

Food
Feeds on fish mainly. May also feed on mollusks and annelid worms.

- Breeding

Viviparous; the female bears 2-6 live young.

- Bite and Venom

Many fishermen get bitten as the snakes sometimes get caught in thenr nets. The bitten
‘part gets inflamed and painful, The poison is extremely nourotoxic and paralyses the
nervous system:

Status

Sea Snakes are mostly unexploited. Some species are hunted for their meat and skin 1n
Hong Kong and Singapore.

Geographical Distribution

They are abundant in the Persian Gulf and along the coast upto Karachi, Not found-on
~ the West Coast of Peninsular India but common on the East-Coast.
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Note the broad triangular
T with a deep hewd to neck
constriction, The white strealc
fiom gape over eye and snout
bardered by Dluek helow give
it am angry expression

The small sized ang hunicravs
seales on hearl are distinet
No supratudial touch es
eycis many small seafes
come in belween

M- Supr:\T‘n bials
O —Infralabinls

The three rows of almaind shaped
spots are dingnostic. Note the
5% strongly kealed elliptienlseales ;
=23 median row of spots ave larger

Venteals

TRUNK IN LATERAL VIEW

Fig. 30.12: Puisonous (veromous) snake, snnuluted or banded seu snake (Hydrophis cvanvcineiny)
() Photograph of the snake shewing ils natural colourafjon. (1) Darsal view of head
and beginning of trunk showing Iarge shiclds on head and broad, dark cross banrds on
the trunk Al frunk scales are small and ablong. () Laternl view of head and trunk
shasing the high pesition of nostril and 3%, 4™ and 5™ supralabjals touching the eye.
Also the cross bars on the trunk narrow side wards, (d) Yentral view of head and
beginning of trunk showing the streaks of cross bars and pale undersides. The narvew
ventrals (slightly enlarged) can be seen forming a raised medijon ridge (e) An enlarged
lnteral view of trunk showing the bandirg pattern clearly. The oblong trunk scales are

smail and are in several rows. (f) View of end of trunk and tail

ote ihe broad ventrals
reaching upto the sides.
smaller spals seen on it sides



Classification and its Justification

Kingdom

Phylum

Subphylum

Superclass
Class

Subclass

Superorder

Order

Suborder

Genus
Species

Common name

Hindi ' :
Bengali :
Gujarati:
* Marathi:
Tamil

Animalia

Chordata

Vertebl;ata
(Craniata)

Gnathostomata
Reptilia

Diapsida

Lepidosauria

Squamata

Ophidia

Hydrophis
cyanocincius

Reptilia IT : Snakes ~
) . Observation and
Animals, multi-cellular organisms with cells Classification of Specimens

* that lack a cell wall, many capable of movement

or movement of some of their body parts or
capablg of movement at some time of their life
cycle; heterotropluc nutrition.

Dorsal tabular nerve cord, notochord and paired
gill-slits are present.

Notochord is replaced by vertebral column; two
Jpairs of appendages; circulatory system closcd
hepatic portal system present; blood red—
containing R.B.C.

Yaws and paired appendages are prescnt

Cold blooded, terrestrial or aquatic vertebrates;
single occipital condyle; vertebrae

gastrocentrous; respiration by lungs; heart with

two auricles and incompletely divided ventricle;
right and left aortic arches complete and
functional, cranial nerves 12 pairs and embryo
with amnion and allantois.

Amniotes having a skull with two temporal
vacuities on each side; post-orbital and
squamosal usually mect between temporal
vacuities.

Characterised by spreading posture, no bipedal
specialisations; diapsid skull; two temporal
vacuities present; anterior orbital vacuities
absent; post temporal fencstrae usually present
humerus with two foramina.

Body covered with homny epidermal scales;
single supra-temporal vacuity in lizards and
none in sriakes; teeth pleurodont; quadrate
movable; quadrato-jugal absent; vertebrae
procoelous (concave in front}), limbs present or
absent; anus (cloacal opening) transverse in
form of slit; male possesses a pair of evcmblc
copulatory organs,

Snakes, clongate body with no limbs; terrestrial
or aquatic, arboreal or burrowing; temporal
vacuities entirely absent; limbs absent; rami of
mandibles united by a ligament, sternum absent;’
eye-lids immovable; tympanum absent; tongue
bifid and protrusible, zygosphene and zygantra
present in the veriebra.

Banded or Annulated Sea Spake

3 SRR U RN Ny N S
¥ollldLUial Ul LAMdLE INallles

Samudra Saemp
Chittul

Samudra Sarp
Samudra Sarp
Kadal Paambu
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30.8 TERMINAL QUESTIONS

1. Fill in the blanks:

1)  Snakes differ from lizards in not having .....................

and .. TR
i) In Cobras the ... scale is largest and touches both the eye and
jii) Vipers have . <erreveer oo Shaped head covered with ... ............ ... scales.
- iv) Some Rat Snakes are mistaken to be .. - .. and killed.
v) The tail can be demarcated from the trunk by lookmg for .. ..... on the

ventral side.

2. Indicate the name of the snake against the diagnostic featues:

i) Rhomboid scales .. -

ii) Large hexagonal vertebra]s e

iii) Small scalesonthehead ................................

iv) Median ventrals ridge-like ............. e

v) Strongly keeled scales with 3 rows of spots ........................
vi) Strongly keeled scales with 5 rows of spots ......

3. Complete the following statements -

1) The flat paddle-like tail in Sea Snakes is adapted for ....... ... viri ..
i) The long and prehensile tail in Rat Snakes is adapted for ........................
- 1) The short and blunt head-like tail in Sand Boas is adapted for ... ................

4, State whether the followmg statements arg True or Fa]se

1) Some land snakes can sw1m TruefFalse

i) Broad ventrals are seen only in poisonous snakes. ' True/False

i) The 3" infralabial is the Targest in Cobras, True/False

iv) The Rat Snake can also inflate its neck like the Cobra. True/False

v) The venom of Vipers is neurotoxic. . Truc/False
Acknowledgement:

The drawings in this Excrcise have been redrawn from ﬁgures provided by Dr. Rama
Sinha.
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EXERCISE 31 AVES I: OBSERVATIONS AND
CLASSIFICATION OF SPECIMENS

-Str-uctﬁre

31.1  Introduction
Objectives
312 Material Required
31.3  General Characters of Aves

314  Observation of Muscum Specimeits
Milvus migrans
Bubo bubo
Corvis splendens
Dicritrns adsimilis.
Colunibia fivia
Dendracepus mehrattensis
Psittacuela enpatria '
Gallus domesticis
Eudynamys seolopacea
Struthio camelus

31.5 Terminal Questions

31.1 INTRODUCTION

Birds occupy all continents, oceans and islands, penetrating the Arctic and the
Antarctic and live from sca [evel to above timberline on-the Everest. They have well
adapted migratory habits. They are ihe best known and most easily recognised animals
being unique in having feathers for flying which also cover and insulate their bodies
and provide them with distinctive colouration. The body weight is reduced for flight
by elimination of somc bones and fusion of otliers and by presence of some air filled
cavitics and spaces in many bones. Fligh metabolic rate,and raised body
temperature,strong flight muscles and advanced respiratory mechanism with air sacs
and lungs provide necessary strengih for flight. They have highly developed
voice,sight and hearing but poor sense of smell.

1

Class Aves is made up of 28 orders of living birds and a few fossil orders. More than
9600 species have been named so far and only a few specics remain to be discovered.
Of the 28 orders, four or five {(depending on the classification system) ase ratitac or
flightless birds, the remaining orders are carinate birds with keeled sternum.n this
exercise you will observe and classify some representative specimens of class Aves.

We would advisc you to come prepared for this exercise by reading Unit 3 of Block I,
LSE-10 again as you would find it useful to refer to Fig.3.39 of that unit for
identifying the orders of 1his class.

Objectives
Afler completing 1his exercise you will be able to:

* ideatify and give scienlific and commeon names of some of the avian species,
° classify the identified genera upto the level of order,

o list the characters justifying the classification of the identified specimens and
mention special features if any,

s mention the habitat-and geographical distribution,
o  draw labeled diagram of each of the identified genera,
& menlion ihe cconomic imporiance if any, of each of the given genera.

’
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- 31.2 MATERIAL REQUIRED

. 1. Stuffed specimqns of:
Kite . .
Owl. 5 . '
Commion crow : ' :
Drongo
Blue rock pigeon
Fowl
Woodpecker
Koel :
Large Indian parakeet
Ostrich
2. -Hand lens

In absence of stuffed specimens good large sized photographs may be provided.

31.3 GENERAL CHARACTERS OF CLASS AVES

Letus rccall the general charactcrs that distinpuish class Aves from all other classes.

1. Endothemic tetrapod vertcbrates with feathers. .

2. Forelimbs modified into wings each bearing three clawless digits and feathers for
flight. -

* 3. The hindlimbs are modificd for wa_lki.ng,,perching or swimming and bear four
toes.

No glands in the skin except for ol gland in the tail.

Bones are strong fully ossified though light, provided with air cavities. .
Skull bones fused, bearing single occipital condyle as in reptiles. This makes it
possible for birds to rotate their heads almost 180°,

- 7. Modern birds have no teeth, only homy beak present.

8. Pelvis fused to many vertebrac but open ventrally, small ribs with strengthening
processes; sternum is broad, well developed usually with median keel or Teduced
with no keel; flight muscies attached to keel. <

9. The sacral vertebrae arc fused with lumber, last thoracic and last caudal vcrtcbrac
to form synsacrum.

10. Posterior caudal vertebrae fused to form pygostyle.

11. Gullet has crop to store food, muscular gizzard in the stomach to masticate food.

12. Lungs spongy attached to air sacs that extend into various parts of the body.

. 13. Voice produced by syrinx situated at the junction of the trachea and the

" bronchioles. '

14. Heart four chambered.

Al

31.4 OBSERVATION OF SPECIMENS

Look at the given specimens of birds carefully, usc the hand lens wherever you need
to see any details and note down all the characters. Compare your observations with
the characters given in the toxt as you draw the given specuuen,

31.4.1  Milvus migrans

Special Characlers

i}  Pariah kite or Milvus is a Jarge bird about 45-60 cm in length.

ii} The plumage is reddish brown streaked with dark brown in both the sexes.
Fig31.1: Milvus tigrans. iii) It is distinguished from all similar-bird by its forked tatl.

iv) The toes arc clongated bearing sharp pointed claws for grasping and capturing. -
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v) The beak is sharp pointed and hooked, very well adapted for tearing the flesh of Aves —I: Observations and

the prey

. Habit and Habitat

Classification of Specimens

Milvus is largely a scavenger bird feedlng on rodent pests, repules small birds,
earthworms and garbage cte. It can be seea soaring around villages and towns at all
times. Avoiding only dense forests. It boldly SW00pSs down to snatch food from the

busiest strect or market.

Geographical Distribution

-

Milvus is found throughout India, Pakistan, Bangladesh, Sr1 Lanka and Myanmar,

Classification and its Justification

Kingdom Aunimalia
Phylum . Chordata
Group Vertebrata
(Craniata)
Class _ Aves
Subelass Neornithes
Supcrorder Neognathae
Order Falconiformes
Gehus Milvus
Species migrans

- Comnaon name Pariah Kite

31.4.2 Bubo bubo

Spetsial Characters

Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or ,
movement of some of theif body parts or capable
of movement at some time of their life cycle;
heterotrophic nutrition.

Dorsal tubular nerve chord; notochord and
paired gill slits present. . -1

Notochord is replaced by vértebral column; 2 -
pairs of appendages; circulatory system closed;
hepatic portal system present; RBC present in
blood.

Endothermic with feathers; forefimbs modified
into wings, claws absent; hind limbs adapted for
climbing perching or swirnming; skull with
single occipital condyle; beak present; stemum
weil developed; amniotic; oviparous.

Tail short, ends in pygostyle; metcarpal fused
with distal carpals to form carpometacarpals
stemum well developed with keel.

Skuli ncognathus; feathers with interlocking
mechanism; wings well developed.

Beak short and curved at the tip; mandibles
sharp-edged; feet with sharp curved claws;
diunal strong flicr.

1} Barmowl is a large and robust bird, measuring upto 60cm in length. -
1)  The colour is dark brown streaked with tawny buff and black.

11i)  The head is farge and has two black car tufts or homs,

iv)  The cyes arc large, round and dirceted forwards,

v}  The legs are fully feathered,

Hubit and Habitat

Bzorn owl is necturnal but can be geen frequently during the day time. It spends the day
ressting on the ground under the sheiter of a bush or on some shady projection of a rock
near a river Its food consists of small mammals, birds, lizards, and other reptiles; aiso

fizeds on small insects as well as on fish or erabs. Best known for its deep double hoot.
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Geographical Distribution

Barm owl is found throughout India, Pakistan and Myanmar.

Fig. 31.2: Bubo bubo.

Economic Importance

The bamn owl is a farmer’s friend, for it kills a large number of crop pests like rodents
and other vermin. It deserve the sirictest protection.

Classification with Justification

Kingdom Animalia Animals, multi-ceilular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement at some time of their life cycle;
heterotrophic nutrition. )

" Phylum Cﬁo rdata Dorsal tubular nerve chord; notochord and

_ pharyngeal gill slits present. )

Subphylum Vertebrata Notochord is replaced by vertebral column; 2
pairs of appendages; circulatory system closed;
hepatic portal system present; RBC present in
blood.

Class Aves Gidothermic with feathors; forelimbs modified
into wings, claws absent; hind limbs adapted for
climbing perching or swimming; skult with
single occipitat condyle, beak present; stemnum
well developed; amniotic; oviparous.

Subclass Neornithes " Tail shori, ends in pygostyle; metcarpal fused
with distal carpals to form carpometacargals;
sternum well developed with keel.

Superorder Neognathae Skull neognathus; feathers with
interlocking mechanism; wings well
developed.



Order . Strigiformes Eyes large, directed forwards;
Genus Bubo

Species bubo

Common name  Barn owl

31.4.3 Corvus splendens
Characters |

i) The adult grows to 3210 42cm in fength. .

ii) The body is covered with glossy black plumage while the neck and breast are
grey. ' ’

iii) Both sexes are similar.

iv) Tail feathers are clonpated. .

v) Eyes are large, beak clongated with a broad base, gradually tapering.

vi) Feetare well adapted for perching, three toes in front and one behind

Fig. 31.3: Corvus splendens. .

Habit and Habitat -

Omnivorous and scavenger in feeding habit as they cat any thing from dcad sewer rats
1o Kitchen refuge, insects, fruits, grains, eggs, etc., therefore, is responsible for e
cleanliness of the surroundings. It is almost totally dependent on humarn preseace. It
makes a large stick nest placed in a tree and is frequently parasitised by the koel.

Geog_raphiéal Distribution

It is abundanlly found Ithr‘oughout the peninsula of India and therefore is the most
familiar bird of our towns and villages.

Cldssification with Justification

Kingdom Animalia Animals, multi-ccilular organisms with cells

that lack a cell wall, many capable of movement or
movemenl of some of their body parts or capable
of movement at some time of their life cycle,
heterotrophic nutrition.

Phylum Chordata Dorsal tubular nerve chord: notochord and
pharyngeal gill slits present.
Subphylum Vertebrata Notochord is replaced by vertebral column;, 2

pairs of appendages; circulatory system closed;
hepatic portal system prescrt; RBC present in
. bloed.

Class Aves Endothermic with feathers; forelimbs modified
into wings, claws absent; hind Timbs adapied for
climbing perching or swimming; skull with
single occipital condyle; beak preseat; siernum
well developed; amniotic, oviparous.

Aves — J: Observations and
Classification of Specimens



* Animal Diversity Lab. Subclass Neornithes - . _ Tail short, ends in pygostyle; metearpal fused
' . with distal carpals to form carpometacarpals;
' o © sternum well developed with keel.

Superorder Neognathae Skull neognathus; feathers with interlocking
g - - mechanism, wings well developed.
: Order Passeriformes  Because feet adapted for perching on
- " treesand stones, highly dewelo'ped syrinx.
Genus Corvus
Species splendens

Common name  kowa, kag, crow

31.4.4 Dicrurus adsimilis
Characters

i) Drongo is smaller and slimmer than the- crow, about 28cm in size.

if} The body is covered with shining jet black feathers.

tif) The long tail is so deeply forked that the two ends point in different directions.
iv) The bill is small but sharply hooked and the eyes are red.

Habit and Habitat

Drongo is commonly seen in the open country side around qu[tivatién, pérched on
telegraph wires, fence posts, bush taps. The birdis very bold in défénse of its nest,
attacking and driving off birds as big as kites and crows.Its only fodd is insects,
therefore plays a very important role in keeping down the insect pest population.

Fig.31.4: Black drongo,
Dicrurus adsimilis. Geographical Distribution

It is quite common in the Indian peninsula, China, Java etc.

Classification and Justification

Kingdom - Apimalia - Animals, multi-ceHular organisms with cells
that lack a cell wall, many capable of inovement or
moveinent of some of their body parts or capable
of movement at some time of their life cycle;
heterotrophic nutrition. -

Phylum Cliordata Deorsal tubular nerve chord; notochord and
pharyngeal gill slits present.
Subphylum Vertehrata Notochord is replaced by vertebrat column; 2

pairs of appendages; circulatory system closed;
hepatic portal system present; RBC present in
blood.

Class Aves Endothermic with feathers; forelimbs modified
into wings, claws absent; hind limbs adapted for
climbing perching or swimming; skull with
single occipital condyle; beak present; sternum
well developed; amniotic; oviparous.

Subclass Necornithes Tail short, ends in pygostyle; metearpal fused
with distal carpals to form carpometacarpals;
sternum well developed with kecl.

Superarder Neognathae Skull neognathus; feathers with
interlocking mechanism; wings well
developed.

Order Passeriformes  Becausc feet adapted for perching on this

' frees and stones, highly deveioped syrin.

Genus Dicrurus

Species ' adsinifis

Common name Bhujanga, kotwal, Black drongo
\26



"31.4.5  Columba livia Aves —I; Observations and
Classification of Specimens

Characters

i) The compact fusiform or boat shaped streamlined body measutes about 32.5 cm.
ii) Itis a slate grey bird with glistening metallic green, purple and magenta sheen on
the neck and upper breast.
iii) Eyes amd feet are pink.
iv) Wings are well developed and suitable for rapid flight, feathers with interlocking
system. _
v) Two dark bars are present on the wings and a broader one across the end of the tail.
i) Feet are modified for bipedal locomotion on the ground and for perching having
three digits directed forwards and one backwards. :
vii) Feet are covered with epidermal scoots formed by the fusion of several epidermal
scales. '
- viti) A short and slender beak is present , at the base of the beak there is 2 white patch
of skin called cere ,

Fig. 31.5: Bluc rock pigeon ~ Columba livia.

Habit and Habitat

The wild forms like to live in open country with ¢liffs and rocky hills avoiding dense
forest. In semi- domesticated conditions it is a commensal of man living in
wharchouses, factony sheds other buildings , railway yards etc.

Being grain caters they causc destruction in newly sown or harvested fields of cereals
and pulses and groundnuts ctc.

Geographical Distribution

" Columba is found in the Indian sub-continent, forested zone of the Pacific coast and
United States. -

Classification with Justification

Kingdom Animalia Animals, multi-celluiar organisms with cells
ihiat lack a cel! wall, many capable of mavemeat or
movement of some of their body parts or capable
of movement at some time of their life cycle;
heterotrophic nutrition.

Phylum , Chordata Dorsal tubular nerve chord, notochord and
pharyngeal gill slits present. d
Subphylum Vertebrata _  Notochord is replaced by vertebral colurn; 2

pairs of appendages; circulatory system closed;
hepatic portal system present; RBC present in
blood. 127
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Class

Subclass

Superorder
Order
Genus

Species
Common name

Aves

Neornithes

Neognathae
Passeriformes
Columba

livia

Pigeon, kabutar

Endothermic with feathers; forelimbs modified

into wings, claws absent; hind limbs adapted for
climbing perching or swimming; skull with .
single occipital condyle; beak present; sternum *© -
well developed; amniotic; oviparous.

Tail short, ends in pygostyle; metcarpal fused
with distal carpals to form carpometacarpals;
sternum well developed with keel. .
Skull neognathus; feathers with interlocking
mechanism; wings well developed.

Because feet adapted for perching on this ,
trees and stones, highly developed syrinx. i

31.4.6 Dendrocopus melirattensis

Characters

i) Dendrocopus is a small woodpecker about the size of a bulbul (15 em).

ity The upper plumage is irregularly spotted black and white with brownish yellow
forecrown and scarlet crest. :

iii) The under parts arc whitish, streaked with brown on the breast and flanks with a
scarlet crimson patch on the abdomen and under the tail. The female lacks the
scarlet on the crown. ' :

iv) The tail is stiff and wedge shaped and the tait feathers are pointed at the tips,

v) The fet are zygodactylus, that is, two of the toes are directed forvards and twvo
directed backwards, well developed for climbing on tree trunks,

vi) Ahighly specialized chisel like bill for boring into wood to extract insects and
cxcavate nest hwle,

vii} Tongue is protrusible and roughened with barbs near the tip to extract insects and
grubs from cracks and bark of the tree trunks. . '

Habit and Habitat

Fig. 3L.6: Dendrocopus male and female.

Dendrocopus lives in pairs; inhabiting light scrub in country sidc , thin forest, mango
orchards and other leafy trees. It bores neat nest holes often quite low down on a tree

— trunk or branch,



Geographical Distribution : Aves ~ I: Observations and

. .. L . . ) Classilication of Spceinens
Dendrocopus is widely distributed in the Indian peninsula.

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with Cells :
' that lack a cell wall, many capable of movement Bt ’
movement of some of their body parts or capableis .«

of movement at some time of their life cycle; rﬁ;‘ k

heterotrophic nutrition, ol

Phylum Chordata Dorsal tubular nerve ¢hord; notochord and
. pharyngeal gill slits present.
Subphylum Vertebrata Notochord is replaced by vertebral column, 2

pairs of appendages; circulatory system closed;
hepatic porial system preseat; RBC present in
blood.
Class Aves Endothermic with feathers; forelimbs modified
‘ into wings, claws absent; hind limbs adapted for
climbing perching or swimming; skull with
single oceipital condyle; beak present; stermum
_ well developed; amniotic; oviparous.
Subclass . Neornithes Tail short, ends in pygostyle; metcatpai fused
with distal carpals to form carpometacarpals;
sternum well developed with keel.

Superorder Ncognathae Skull neognathus; feathers with intdelocking
mechanism; wings well developed.
Order Piciformes because of the highly specialized beak
‘ and two toes facmg forward and two toes Lacing
, backwards: 5>
Genus Dendrocopus ‘
Spccies ' niehrattensis

Commonname  woodpecker, kathphurwa

31.4.7 Psittacula eupatria

Characters

1) The large Indian parakeet is about the size of a pigeua (approximately 33 cm),
with a slender body and long pointed tail, '

it} The body is covered with a brilliant grass green plumage wnh some bluish colour
in the wing and tail feathers. -

11) The female is green all over but the male has a rose pink collar and a black throat.

iv) Wings are well developed and feathers have interlocking mechanism.

v) The beak is shor stout, broad at the base, sharply hooked and coral red in colour,
well adapted for fructivorous habit.

vi) The feet are zygodactylus having two digits (II and III) directed forewards and the
other two (I and TV) directed backwards, well adapted for climbing on tree truks,

. . Fig. 31.7: Indian
grasping and holding. parakeet male and

female.

3

ahif an

-
E:.

Indiar parakeet is a popular cage bird, and can mimic the human voice and speak
words like humans. It lives in flocks and is commonly found near fruit trees,ripe crops
and in thin forests.It is a serious agricullural pest especially for fruit trees as it eats
little and destroys enormous amourits,

Geographicai Distribution

The large indian psi'rakcet is commonly found all over the Indian sub-continent except
in Pakistan where it is scarce.
129
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Classification and Justification

Kingdom

Phylum

Squliylum

5 Class

‘Subclass

Superorder

Order

Genus
Species

Common name

Animalia

Chordat;l

Vertebrata

Aves

Neornithes

Neognathae

Psittasiformes

Psittacuin
enpatria

Animals, multi-cellular organisims with cells

that lack a cell wall, many capable of movement or

movement of some of their bedy parts or capable
of movement at some time of their life eycle;
heterotrophic nutrition.

Dorsal tubular nerve chord; notochord-and
pharyngeal gill slits present.

Notochord is replaced by vertebral cofumn; 2
pairs of appendages; circulatory system closed;
hepatic portal system present; RBC present in
blood.

Endothermic with feathers; forelimbs modified
into wings, claws absent; hind limbs adapted for
climbing perching or swimming; skull with
single occipital condyle; beak present; sternum
well developed; amniotic; oviparous.

Tail short, ends in pygostyle; metcarpal fused
with distal carpals to form carpémetacarpals;
sternum weil developed with keel.

Skull neognathus; feathers with

interlocking mechanism; wings wel

developed.

because of hinged upper beak, ﬂeshy

tongue.

Tota, Suwa, Parakeet

31.4.8. Gallus domesticus

Characters

i) The fowl differs from other pheasants in having a comb and wattles about the
. head and having a tail more arched and curved. '

#) The cockis about 75 cm in length.

iii) The male and female are very different from each other in many features.

iv) Themaleis larger and has bright plumage except in the tail and neck region; (ail
is very long and curved like a sickle. Wattles are present only in the males.

v} The female is smaller lighter and shows less brighter plumage; tail feathers are

much shorter and straight
vi) Towls liave massive scratching feet with long beny spur only in males.
vii) The wings are less developed capable of only short but powerful flight (except

Ju[(gle fowl).

viii) The fowl is graminivorous in feeding habit, thercfore bears a short pointed and

strong bill.

Habit and Habitat

| [
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meat, eggs and as a game bird for cack fighting. The wild form (jungte fowl- Gaﬁzrs

Geograph:ml Distribution
The fowl is commonly found all over the Indian sub-continent, and their dlslnbutlon
is seen eastwards to Inda china and Java, -

gallus) lwe; in bushes in thin forested areas and bambdo jungles.



Aves —I: Observations and
Classification of Specimens

Fig. 31.8: Domestic fowl. Malc snd female.

Classification and Justification

Kingdom

Phylum

Subphylum

Class

Subclass

S

Superorder

Order

Genus
Species

Animalia

Chordata

Vertebrata
Aves
Neornithes

Neognathae

Galliformes

' Gallus

domesticus
fowl, murga

Animals, multicellular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement 2t some time of their life cycle;
heterotrophic nutrition. - )

Dorsal tubular nerve chord; notochord and
pharyngeal gill slits present.

Notochord is replaced by vertebral coluran; 2
pairs.of appendages; circulatory system closed;
hepatic portal system present; RBC present in
blood.

Endothermic with feathers; forelimbs modified
nto wings, claws absent; hind limbs adapted for
climbing perching or swimming; skull with
single occipital condyle; beak present; sternum
well developed; amniotic; oviparous,

Tail short, ends in pygostylc; metcarpal fised
with distal carpals to form carpometacarpals; -
sternum well developed with keel.

Skull neognathus; feathers with

interlocking mechanism; wings well

" developed.

because herbivorous with strong beaks
and hieavy feet. Ground nesting,

Commeon name

31.49  Eudynamys scolopacen
Characters

i) The body of Endynamys is slender with a long tail, measu ring upto 42¢m in
length, ’

ify  Sexual dimorphism is well marked. The male is shining metallic black all over

with a striking yellowish green beak and crimson eyes. The female is
brown,spotted and barred with whitc, Only the male sings,
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The kocl mostly parasitises
the nesls of crows. The kocl
slcalthly lays its egp in the
crow’s nest, The chick on
natching pushes the crow
chicks out of the nest and the
vIow rears the young koel
¢hick feeding it and cven
reaching 3t to My!

13

i Fip. 31.9: Kol nll-nle amd female.
Habit and Habitat

Eudynamys commonly known as koe), is an cxample of a parasitic bird. It bui:

nest of its own but lays eggs in crow's nest leaving them to be hatched, and th. - .¢
to be reared by the foster parents(see margin remark). Its food consists of ban:,.;. 1
peepal figs, various berries and hairy caterpillars.

It is completely arboreal, never descending to the ground. Though it is a very ...icion
and well-known bird of leafy gardens and grooves it.is better known for its faty
double call than its appearance. During winter it is silent and thus overlooked, and
prestmed to have migrated. It again starts to sing in spring and remains noisy during
the hot summer.

‘Geographical Distribution

Koel is distributed throughout India Pakistan Sri Lanka and Myanmar.

Classilieation and Justification

Kingdom Animalia Animale, multi-cellular organisms with cells
that lack a cell wall, many capable of movement or
movement of some of their body parts or capable
of movement at some time of their life cycle; .
heterotrophic nutrition.

Phylum Chordata Dorsal tubular nerve chord; notochord and
' pharyngeal gill slits present.
Subphylum Vertebrata Notochord is replaced by vertebral column: 2

pairs of appendages; circulatory system closed; "
hepatic portal system present; RBC present in ;
blood. :
Class . Aves Endothermic with feathers; forelimbs modified
mto wings, claws absent; kind limbs adapted for
climbing perching or swimming; skull with
single occipital condyle; beak present; sternum
well developed; amniotic; oviparous. _
Subclass Neornithes Tail short, ends in pygostyle; metcarpal fused
with distal carpals to form carpometacarpals;
sternum well developed with keel.



Aves - I: Observations and

Superorder Neognathae Skull neognathus; feathers with ,
Classification of Specimens

- Interlocking mechanism; wings well

, developed.

" Order Cuculiformes  Toes two in front and two behind, ou..r hind
toe reversible; feet not adapted for grasping;
tail long. '

Genus Eudynanys
Species scolopacea

Common name  Cuckoo, koel, kokila

31.4.10  Struthio camelus
- Characters

i) Largest of all living birds reaching a length of 180 em, height 2.60 m, weight
136 kg.

i) Almost half of the height is due to its long neck.

iii} Flightless bird, strong runner with long strong legs, toes reduced to two almost like
licoves. '

iv) Males black and white; female brown. Aftershafts, down and filaplumes absent.

v} Largest eggs, weight almost 16 ke.

vi) Head small, beak short rather wide. Eyves large brown with thick lashes.
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ig. 31.10: Ostrich males, in their natural environment in South Africa.

i Y e

" Habit and Habitat

Lives mostly on plant matter, but takes animal food, can go without water for long
periods. Lives in groups of 5-50.

Geographical Distribution

Found widely in Sbl_-lthe.rn_ Afriea.

- T

" Economic Importance

Bred for their meat and feathers that are used in hats.
Classification and justification

Kingdom Antmalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capabie of movement or
movement of some of their body parts or capable
of movement at some time of their life cycle;
lreterotrophic nutrition.
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Phylum

Subphylum

Class

Subclass

Superorder

_ Order

Genus
Species

Common name

Chordnga

Vertebrata,

Aves

" Neornithes

Paleognathae

Dorsal tubular nerve chord; uotochord and

pharyngeal gill slits prescnt,

Notochord is replaced by vertebral colunuy; 2
pairs of appendagts; circulatory system closed; -
hepatic portal system present; RBC present in
blood.

Endothermic with feathers; forelimbs modificd
into wings, claws absent; hind limbs adapted for
climbing perchirg or swimming; skull with
single occipital condyle; beak present; sternum
well developed; amniotic; oviparous.

Tail short; ends in pygostyle; metcarpal fused
with distal carpals to form carpometacarpals;

" sternum well developed with keel.

Modern birds with primitive
Archirosaurian palate; Ratites with unkeeled
sternum and tinamous (keeled stemum).

Struthinioformes flightless, 2 toed running birds

Struthio
camelus
Ostrich

31.5 TERMINAL QUESTIONS

(93]

1. How are Ratitae and Carniate birds different frcin each other?

2. Distinguish between Passariformes and Cuculiformes species,

Narme atleast three Passarifornies birds other than those described bere, that you
have seen In your surroundings.

4. What are the distinguishing feature of Falconiformes and Strigiforrries?

Acknowledgment :
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EXERCISE 32. AVES H : BEAKS AND EEET

-

Structure
32.17 Introduction
Cbjectives

322  Material Required
323  Study of Varigus types of Beaks
Secd-Ealing Bedky ¥y,
Fruit Cating Beaks -+ ©
Insectivorous Beaks ,
Mud Probing Beaks -, . ;-
Waler-ahd Mud Straining Beaks
Fish catching Beaks .- -
32.4  Study of Types of Feet and Clats
-Perching Feet- - e —_—
Raptorial Feet :
Climbing Feet
Clinging Fect
Scratching Feet
Wading Feet
Swimming feet
32,5 Activity |

[

321 INTRODUTION

Birds are very well adapted to their environment according to (heir needs and various
motles of life. Since the forelimbs are modified for flying, the mouth is modified into
beak which serves the need of mouth and hand. The beaks are used for preening
(=cleaning) the feathers, gathering and arranging {he nest material and also for offence
and defense purposes. The shape of the beak , therefore, gives an idea of the food and
feeding habits of the bird. : -

R L Rt

Like their beaks, the feet of the birds serve different functions, depending on their habit
and habitat Besides helping in locomotion and feeding these are also used by the bird in
offence and defense and in collecting the nest materfal. The feet are generally covered
with horny epidermal scales and have typically four toes ending in horny claws, but the
structure of feet differs in differént birds, as these are adaptively specialized.

Objectives
After completing this exercige. you .\}fill be able to:

o Identify, classify and dravy [abtled diagrams of the beak of birds adapteil to
sced-eating, fruit cutting, ingectivaroiss, mud and water straining and fish
catching habits

o Identify, classify and draw labeled diagrams of different types of bird feet/claws
that have been adapted to their habit, habitat and mausier of locemotion.

322 MATERIAL REQUIRED

1: Models of beaks or stuffed specimens of sparrow/fingii, pairot- fiycaicher/hoopoc,
duck/teal and kingfisher. N -

2. Models of feet or stuffed specimens of sparrow, parakeet/woodpecker, kite/owl,
fowl, lapwing, duck/teal and hummingbird. E

373 STUDY OF VARIOUS TYPES OF BEAKS

You will be provided with models or stuffed specimens of birds that show how their
beaks have adapted to different foods caten by these birds and their manner of feeding.
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32.3.1 Seed-Eating Beaks

Graminivorous or seed cating birds like sparrow, finches, cardinals ete., have
short, stout, conical or peg shaped beaks (32.1 A).

These beaks facilitate the husking and crushing of the grains.

Weaker beaks are used for piccing up small sceds, while more powerful beaks
are mieant for crushing large and hard shelled seeds and fruit stones,

Slender
:beak

Slender curved heak
.o ——

1=

Fig. 32.1: Various types of beaks, A) Seed cating beak of s'imrrc)\\'. B) Fruit enting beak of parrot

C) Insectivorous beak of hoopoe. D) Mud prabing beak of suipe, E) Beak of duck. F) Fish v
catching beak of kingfisher, . ;



32.3.2 Fruit Eating Beak

o  These are short, hooked movable and extremely strong beaks (Fig. 32.1 B).

e Such bills or beaks are well adapted for breaking, tearing and gnawing hard nuts
and big hard seeds.

%  These are found in all fructivorous birds like parrots, parakeets, cross bills etc.

" 3233 Insectivorous Bq';al'_{s

e In insectivorous birds like swallows and swifis the beak is small, wide and
delicate to scoop up their living insect preys while on wing. .

o In flycatcher the beak i short but strong with mandibles notched at the tip and
beset with numerous rectal bristles at the base.

s  In hoopoe the beak is fong, slender and slightly curved and meant for turning the
leaves or probing into the soil for searching insects, wormns, insect larvae, pupae
and mites etc. (Fig. 32.1. C).

32.3.4- Mud Probing Beak

e  Generally such beaks are sufficiently long and slender (Fig. 32.1 D).and are
used as a probe for thrussting far down into water and mud in search of worms,
mollusks, insects and szeds of certain water plants. :

e Birds like snipe, stilt, saud piper, jacana and lapwing etc. bear such beaks.

32.3.5 Water and Mud Sitraining Beak

o  The mud straining beak. is broad and flat (Fig. 32.1 E). _
e The edges of the jaws are furnished with horny serrations or transverse lamellae.

¢ These lamellacactas a sieve or straiier letting the water and mud pass out while
retaining the food in tluz mouth. :

o Such a beak enables the bird to avail itself of the rich store of food in the form of
insect larvae, other sm.all aguatic organism and seeds of water plants.

e  Such beaks are found in ducks, teals and geese.:

32.3.6  Fish Catching J:ieaks

o Such beaks are long powerful and sharply pointed spearing beaks (Fig. 32.1 F)
to capture fish, frogs, ‘tadpoles and other small aquatic animals.

o Storks, herons and kin gfishers have such simple fish catching beaks.

s  Cormorants have long; and narrow fish catchinig beaks, the edges of which are
‘armed with sharp bacis wardly pointed tooth like processes restricting the
escaping of prey.

32.4 STUDY OF TYPES OF FEET AND CLAWS

You would recall from Unit .3, Block 1, LSE-10 that a bird’s legs are designed for
walking as well as for perchi ng, scratching, food gathering and occasionally for
swimming. When a bird perciies on a branch an ingenious toe locking mechaiiisi i
activated which prevents the bird from falling of its perch even when asleep (Fig. 32.2).

The same mechanism causes - the tendons of 2 hawk or 0wl to automatically sink deep into-

the victim's flesh. Thus it has a powerful grip that is not easy to be released from. In this
exercise you will observe and note how the feet/claws of birds have adapted to suit their
varied habits.

"Aves — 11 ; Benks and Feet
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Pcrching
tendons

Fig. 32.2: Perching mechantsm in birds.

32.4.1 Perching Feet

The majority of birds are perching or passer type, such as sparrow, rabin,

pigeon, crow, finch etc. and have perching type of feet.

In this type of feet the toes are slender and anterior in position except the ons

(hallux) which is quite long and posterior in position (Fig. 32.3 A).

The toes are strongly built and apposable so that they can securely fasten the
_foot to a branch or a perch.

32.4.2 .Raptorial Feet

“These are present-in.birds of prey like kite, eagle, owl ete.
Such feet are strongly taloned feet meant for striking and grasping the prey.
The toes have strongly developed sharp ahd curved claws.

Large and fleshy bdlbs called tylari are found on the under surface of the tocs
(Fig. 32.3 B), especially developed in the sparrow hawk. '

Tn some of the camivorous birds instead of tylari homy spines are present, which
help in gripping slippery prey such as fish. '

32.4.3 Climbing Feet

<]

In certain birds like parrot and woodpeckers cli mbing feet are pre'sent
{Fig. 323 C). '

These feet are used as grasping organs and are especially adapted for climbing
vertical surfaces.

The Il and II1 toes are directed infront while I and IV dirsoted backwards
(zygodactylus condition).

3244 Clinging Feet

In this type of feat all the toes are forwardly directed.

This property serves to cling the bird to steep faces of cliffe or under caves or
ledges of houses etc.

Clinging fest are seen in small birds like swifis, martinets, humming birds ete,



Fig. 32.3: Feer of Birds. A} Perching feet. B) Ruptorial feet, €) Climiking fect ind D) Clinging fevt.

A}

32.4.5 Scratching Feet

The scratching feot are stout, with strongly developed claws (Flg 324 A).
These are-well adapted for nunning and scratching the earth.

The feet of male birds are usually prowded with a pointed bony spur for offence
and defence.

Such feet are found in fowls, pheasants, quails etc.

32.4.6 Wading’ﬁ‘eet

4]

e @ ®

5 E':.:“-jaceur&a I-:nmn-m cp_!nn herone ate, have wadin g feet
This type shows exceptionally long legs and toes (Fig. 32.4 B).
The long toes cnable the birds to walk over aquatic vegetation or marshes.
The web is absent or sometimes feebly developed.

[y

32.4.7 Swimming Feet

In all swimming birds the toes are webbed parially or completely.

fn swimming and padding birds such as ducks and teals, only the anterior three
loes are united in a web, the hallux is free (Fig. 32.4 C).

In pelicans and cormorants all the four toes are enclosed in the web,

Aves—I0: Beaks ané Feet
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C DUCK

Fig. 32.4: Fcet of birds spceialized for A} Scratching, B) Wading, C) Swimming.

32.5 ACTIVITY

Obtain a field guide to the birds of your area. Using binoculars:

a)  Identify as many birds of your area as possible.

b)  Observe the populations of common birds of your area in different seasons
(winter and summer) and draw a histogram to show relative frequencies of these
populations in different scasons in an area of about 5 kilometer.

1) Do the birds show similar population frequencies in different seasons?
i) Have you observed some uncommon birds in some particular season? If
yes, can you suggest a reason for their presence?

Acknowledgement:
Fig. Nos.: 32.1, 32.3, 32 4 are original figures drawn by Dr. Anjum Ara. .



EXERCISE 33 OSTEOLOGY OF FROG AND - .
- FOWL

Structure

~33.1 Introduction *

Objectives
33,2  Material Required
333  Osteology of Frog
The {wo sets — axial and appendiculer skeleton
Skull
Verlebral Column
Sternum
Pecloral Girdle
Pelvic Girdle
Fore-limb Benes
Hind-limb Bones
33.4  Osteology of Fowl
Skl
Verlebral Column
Slemum
Ribs
Pectornl Girdle
Pelvic Girdle-
Fore-limb Bones -
Hind-limb Bones
33,5 Terminal Questions

33.1 INTRODUCTION

. The skeleton is the frame-work of the animal body, and is so important that on the

basis of it, two distinct divisions of the animal kingdom have been recognised ~

- Chordata (having an axial supporting skeleton) and Non Chordata, The internal
frame-work of bones and cartilages of the chordatés is called endoskeleton is divisible

into two main categories: : ‘ :

1. THE AXIAL SET, includes skull, vertebral column, ribs and sternuim
(constituting the long axis of the body).
2. THE APPENDICULAR SET, consists of girdles and limb bones.

In this unit you will study the skelcton of two chordates — the frog and fowl.

The éndoskelelon of frog is made partly of cartilage and partly of bones. In tadpole,
the skeleton is solely cartilaginous, but in adult frog it is largely replaced by the
bones called cartilage bones. In some parts of the body where no cartilage was
present in the larval stage, certain bones develop from the dermis, called membrane
bones:

The bird’s skelcton presents characteristic and indeed unique features. Almost the

entire skeleton in birds is so highly specialized that there is hardly a bone except the

phatanges of the toes and the free candal vertebrae, which could possibly be typically

similar to that of any other vertebrate class. A further peculiarity bird skeleton is
that many of the bones are light and contain no bone marrow. Such bones are filled

* with air cavities and arc called pncumatic bones, further, there are internally strutted

to give them strength.

Obiectives
After completing this exercise you will be able to

e identify, distinguish and draw labelled diagrams of the skull of frog and fowl ‘
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 1dentify, distinguish and draw labelled diagrams of bones of axial and
appendicular skeleton of frog and fowl

e describe and mention special features of each bone

*  explain the interrelationship of bones of girdles and limbs

»  explain the interrelationships of fore and hind-limb bonés in frog and fow!.

33.2 MATERIAL REQUIRED

Complete articulated skeletons of frog and fowl

Skull of frog and fowl .

Disarticulated bones of axial sets of the skeleton of frog and fowvl
Disarticulated bones of appendlcula.r scts of both frog and fowl
Pencil and eraser

Laboratory manual and note book

SNk N -

33.3 OSTEOLOGY OF FROG

Skeleton system of frog comprises axial and appendicular skeletons. !
I"il.L\MIILIA.E
KASAL FRONTO FARIETALS
ORDITAL FOS5A
EQUANMOSAL
RIAXILEA
[/
|/ )
! ’ ,/ METACARPALS )
L 1 / / i
14 CAAPALS
L RADIO-ULHA
HUMERUS
/.
)
ATLAS VERTEDRA :T;T",;‘;‘m "
SURRA SCAPLLA . . ]
AN - h VERTEDRA

I URDSTYLE

| Al o
P -

TInG-F8ULA

ASTRADALUS

—— CALCAKLLM

CALCAR

25 TAL-TARMALS

T METATARSALS

N
Wy T \X
W PILLLANGES

Fig. 33.1: Complete Skeletun of frug (Dorsal view)




3331 The Two Sets-Axial and Appendicular Skeleton'

Observe the articulated skéleton of frog and make out the two scts, namely the axial
skeleton and appendicular skeleton with the help of fignre 33.1 which shows a
complete skeleton of frog with the various components. List the paits in sequence,
which you can make out in the axial skeleton and similarly, those-that constitute the -
appendicular skelefon. :

Next, make detailed observations on the individual parts as listed under subsections
333.21t033.3.8.

3332  Skull

Observe the skull benes carefluily by comparing them with those shown in Fig, 33.2.

(i  Infrog the skull is triangular in shape, broad and dorsoventrally flattened.

() It includes three regions i.e. cr'hnium (brain box}, sense capsules and jaws.

(iii)  The cranium or brain box is smaller duc to the smaller size of brain.

(iv)  Tloor of cranium is formed by paraphenoid and roof by {rentoparcitat bones.

premaxillae

sphencthmoid

orbital fossa fronto-parietal

squitmosal

quadrito-jugal
quadrate
cartilape

exoccipital forameca occipital * auditory
magrem  condyle capsule

Skult (Dorsal view)

preauatillae

foramen for
¥ 2 nerve

palatine
arbit )
. spliencthnmoid
fronto-parictal

parasphienoid

foramen for

foramen four
Il nerve

ATE sineren
e LTTYE

foramen for sy muosal
Y NI rerve
quadraic

pterypail carlilage

prootic

auditory
capsule

quadrato oceipital foramen foranien for

jugal exoccipital  condyle magnum IXX nerves

Skull (Ventral view)}

Fig. 33.2: Skult of Frog.

Osteology of Frog and
Fowl
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Anlmal Diversity Lab. v) Postenor-most part of the cranium s the occipital segment, mamly made of
' exoccipitals because supra and basioccipitals arc absent,
(vi)  There are two occipital condyles pro_]ectmg backwardly to arnculate with the
. anterior concavitics of atlas vertebra.
(vii)  The interorbital septum i$ absent so the cranium extends béyond eye orbits,
(viit}  The orbits arc dorsally placed and optic capsule is not fused with the skall.
(ix) A pair of olfactory capsules is made up of the nasal dorsally, vomers
ventrally and sphenethmoid posteriorly. .
x) The anterior wall and partly the roof and floor of cach auditory capsule are "
formped by the irregular cart[lage bone called pro-otic and squanrosal.
(k)  Each half of upper jaw is formed by premaxitla, mzixilla and quadratojugal
bones.
(i)  The maxilla is provided along its whole length with numerous sharp, pointed
and backwardly directed conical teeth (homodont dentition).
{xiii) The lower jaw or mandible is devoid of teeth.
(xiv}  Each half of lower jaw consists of a core of Meckel’s cartilage surrounded by
' three bones i.e. Mentomeckelian, angulosplemal and dentary.
(xv)  Jaw suspensorium is autostylic in which lower jaw is attached to skull through
a rod like carfilaginous quadrate bone,

33.3.3 Vertebral Column

The vertebral column of frog is remarkable for its extreme simrtncss due to its
inflexibility and the absence of tail. It consists of on nar ru.ne vertebrae, the last one ,
followed by a slender. bony rod, the urostyle. The 2 to 7 vertebrae (Fl% 33.3) have
simitar characters hence are called as typical vertebrae. The Ist, 8* and 5% vertebrae

are not typical and also differ from each other Let us first study the typical vertebrae.
(any oné out of 2™ to 7).

Hold the vertebra in hand one by one and verify the features as described below,
{A) TYPICAL VERTEBRAE (2"° TO 7™) (Fig. 33.3)-

(i}  Infrog 2™ to 7" vertebrae are typical in structure.

(i)  Each has a ring-like form with a large passage called neural canal through
which the spinal cord passes.

(i)  The centrum is procoelus (pro: front, coelowus: cavity) in all typical veriebrae,
its anterior side is concave and posterior face is convex (to fit into the
concavity of the centrum of the next vertebra).

(tv)  Neural arch bears a small and blunt middorsal neural spine which is
obliquely directed backward.

neural spine pregygipophysis

neucal canal

:5—"\ convexity

post of centrum
zypapophysis

transverse
Nrocess

Typical vertebra (Posterior vien}
Fig. 33.3: A typical vertebra of frog.

) Anteriorly at the base of neural spine on either side the neural arch bears
upwardly and inwardly directed articular surfaces called prezygapophyses.
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(vi)  The postzygapophyses present at the posterior margins of neural arch are
- . directed downwards and upwards (fo fit into the prezygapophyses on the next
’ vertebra). . ]
"(vii)  Sideward prominent tapering processes directed sidewards arise from the

neural arches, these are called the transverse processes.

(viii) Now look at the second and fourth vertebra in particular.

(ix)  The second vertebra is like other typical vertebrae except that its neural spine
is short and conical and transverse processes are broad and flat.

{x) The fourth vertebra is also typical in structure except that the transverse
processes are broader.

(B)  ATLAS - THE FIRST VERTEBRA (Fig. 33.4)

(i) This vertebra is simply in the form of a bony ring with reduced centrum and
neural spines. . :
(i) The transverse processes and prezygapophyses are absent.
(iii)  Anteriorly the centrum carries a pair of large concave facets to articulate with
the occiptal condyles of the skull,
(iv)  Postzygapophyses are present on the posterior margins of the neural arch.
post '

-~ zygapophysis neural canal

neural :
spine S post

zygapophysis |

neuril
canal

centrum
facets for facets for
_ucl:ipiml condylcs occipital condyles
Athas (Dorsal view) : Atlas (Ventral view)
Fip. 33.4: Atlas Vertebra,
(©) EIGHTH VERTEBRA (Fig. 33{5')
(i) It resermbles a typical vertebra very much but its centrum is amphicoelus or
- biconcave.

(i) The anterior concavity receives the posterior convexity of 7" vertebra while

. . . . - . th .
its posterior concavity receives the anterior convexity of the 9™ vertebra.

postettior concavity
ol centram

pust
zvaapaphysis

e
zvgapophiysis

trinsverse (G5
process

anterior concavity
of centrum

Eighth vertebra (Ventral view)
Fig. 33.5: Eighth Vertebra of frog.

Osteology of Frog and .
Fowl
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(D) NINTH VERTEBRA (Fig. 33.6) .
(i) This 1s also called sacral vertebra and is differcnt in many respect from the
typical structure,
() Its centrum is biconvex, bearing one anterior and two posterior convexities.
(i)  The two posterior convexities fit into the corresponding two anterior
concavities of urostyle. )
(ivy  Large cylindrical and stout transverse processes are directed backwards.
V) The distal ends of these transverse process support the iliac bones of the
pelvic girdle.
: i nvexily . ity ne!Jrul
;:];::‘:::?rrut;: } pre zygapophysis Z?LTI_:::“?““") SPInE e zygapophysis

Lransyersc
[Hrocess

transverse

. process
iliae Tacet

. posterior ennvexities
posicriar convexities of contru: .
of centrum

Ninth vertebra {Dorsal view) . ) Ninth vertebra (Ventral view)

()
)

(i)
(111)

()
v)

33.3.4
®
(i}

Fig. 33.6: Niath vertebra of frog.

UROSTYLE (Fig. 33.7)

It is the posterior unsegmented part of vertebral column which canstitutes
approximately half of the total length of vertebral column in frog.

It is somewhat triangular in outline with the pointed apex directed backwards.
Its centrum is rod-like with a broad anterior face bearing two concavities for
articulation with the ninth vertebra.

The dorsal surface is raised up in the form of a vertical ndge gradually
tapering posteriorly.

Anteriorly the ridge contains a short narrow neural canal which encloses the
terminal part of spinal cord.

cavily for
“spinal conl

ridge

centrim
concavilies for
9th vertebra
11—n.-:.-|..n nt rnl_\'i::\\"l
Urgetyls {Lotera )
Fig. 33.7: Urostyle of frog.
Sternum

The sternum (Fig. 33.8) lies in the midventral line intimately connected

between the two halves of the pectoral girdles,

It includes fuoir parts i.e. the (a) episternum, (b) omoslernum, {c) mesoslernum

and {d) xiphisicrnum:

{a) Episternum is a flat circular and cartllagmous dise, a.ntcnormost in
position.



(6) Omosternumisa bony rod connecting the episternum with the Osteology of Frog and
- clavicles. Fowl

(c) Mesosternum is a cartilaginous rod projecting behind the epicoracoid.

(d) ' Xiphisternum is the terminal broad cartilaginous platc.

cpsternum gmusternum

supra scapula .
P P clavicle

. . coricaid
glenoid cavity

precoracoild
niesosternum

xiphisterawn cpiceracoid

Pectoral gicdle and sternum {Ventrad view) |

Fig. 33.8: Pecterat pgirdle of lreg.

33.3.5 Pectoral Girdle

6 The pectoral girdle (Fig. 33.8) protects the imner softcr parts of the chest
region as there are no ribs,

(ii) The pectoral girdle also provides support and atlachment to the forelimb
bones and muscles.

(ii1) 1t is formed by the bones and cartilages both.

(iv)  The two similar halves of pectoral glrdle are united midventrally with the
sternum but arc separated dorsally. ®

() Each half is made up of four bones — (a) supra-scapula, (b) scapula, ©
coracoid and (d) clavicle bones:

(a) Supra-scapula is broad, flat, almost rectangular bone whose upper
margin is made of calcified cartilage.

(b) Scapula is a stout fat bone broader towards the ends and constricted m
the middle. Posteriorly the scapula forms the upper half of glenoid
cavity.

(c) Clavicles and coracoids of both sides unile midventrally with each
other and with sternum through a cartilaginous strip called epicoracoid.

(d) The clavicle is a slender rod-like bone scparated from the coracoid by a

- wide gap called coraceid foramen.
(vi) A narrow strip of cartilage called pr- ccoracoid, lies attached to cach clavicle
posteriorly.
{vi)  The coracoid is a dumb-bell shaped bone with its inner end broader than
ouler.
(viill 'The outer end of coracoid forms the lower half of the glenoid cavity wlhich
reccives the head of humerus bone of the forelimb. -

33.3.6 - Pelvic Girdle
@ In frog pelvic girdle (Fig. 33.9) is a “V” shaped structure in ihe posterior

rU”'O]I of thz ho ‘LV jrrovi dlua aul.rpu: i Iw"\‘n.- mgIGﬂ and hind limbs

(i) Each half of the pelvic girdle called innominatum is composed of - (a)
Hiun, (b) ischiwm and (c) pubis.
(a) The long ilium meets with the transverse processes of ninth vertebra.

Two ilia mect posteriorly at an iliac symphysis. 147
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head

eltoid

condylar ridge

Bumerus (Anterior view) -

48

(b)  Pubis, the reduced calcified cartilage forms the part of acetabulum (The
cavity which lodges the head of femur of the hind limb). Pubic
cartilages of both sides are complgtely fused together.

{c) Thetwo ischia give rise to one third of disc and completely fused
together at an ischial symphysis,

ischium

" iliac crest

ey
o

ilium

Pelvie girdle (Lateral view)

Fig. 33.9; Pelvic girdle of frog.

33.3.7 Forelimb Bones

Humerus, radio-ulna and hand bones constitute the bones of forelir‘nb‘(Fig.

33.10). '

(A) HUMERUS (Fig. 33.10)

{i) It is a short cylindrical bone of the upper arm.

(i1) The shaft of humerus is slightly curved.

(i) The round head formed at the proximal end fits into the glenoid cavity of the
pectoral girdle, ' '

{(iv)  The head is covered by calcificd cartilage and below the head is present the
deltoid ridge for the attachment of muscles. _ -

49] The distal end has a well prominent trochlea or capitulum and a condylar
nidge for articulation with radio-ulna

head radio-ulna

oleeranon
process

cavily for
i trouchlea of

distal epiphysis

A ! intermedium
deltaid ridpe . humerys
radiale
radius
trapezium
shaft ulna
trapezoid
o -7 N
siritcuiar incer for Riuure
olecranon process metacarpals
of ulna
ib‘ phalanges
trochlen articular
surface for~ capitatohamatum
condylar ridge metacarpals
N - Bones of hand
Humerus (Posterior view) Radio-vlna

Fig. 33.10: Forclimb bones of frog.
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(B) . RADIO-ULNA (Fig. 33.10)

)] Tt is the compound bone of the lower arm, formed by the fusion of two bones
i.e radius and ulna.

(ii) At the proximal end of this bones a concavity is present to receive the
rounded capitulum of humerus. ,

(i)  An olecranon process is also found at the same end.

(iv)  Distally the division of radio-ulna into radius and ulna is wetl marked due to
the presence of a groove.

W) Each of these bones terminates distally into a facet to articulate with the
carpal bones. '

(C) BONES OF THE HAND (Fig, 33.10)

(i) Carpals or wrist bones are 6 in number, arranged in two rows

(ii) The proximal row bears the three bones — radiale, intermedium and ulnare.

(iii)  Distal row bears the other three bones called trapezium, trapezoid and

capitohematum which articulate with the metacarpals.

(iv)  The hand of frog is supported by five slender, rod-like bones the metacarpals,

.- the first one is rudimenfary.

(v)  ‘There are only four digits in the hand of frog, (pollex or thumb is absent).

. (vQ)  All the digits are internally supported by short rod-like bones called phalanges.
(vit) - “Two phalanges occur in each of the I and II digit and three in each of Il and IV

- digit. :

33.3.8 Hind Limb Bones

Femur, tibio-fibula, astragalus-calcanéura and foot bones constitute the hind
limb of the frog (Fig. 33.11).

proximal
arlicular

head

tibial facet
crest proximal
cpiphysis
Eroove
fibulare
i ) nutrient or
shaft forsmen caleancum
tibinle
or
i fibula - .
i astrupgalug
4 .
g ! tibin
5 ] .
;'; i ndyle distal
R ¢piphysis
4 groove
distal
nrl_iculur
frcet

Artragafus-calcaneun

Femur
Tiblo-ftbula

¥ig. 33.11: Hind limb bones of frog,

(A) FEMUR (Fig. 33.11)
(i) Femur or the thigh bone has a slightly curved shaft.

Osteology of Frog ond |
Fowl

fibulare
of
calcaneum

tibiule
or
usi agalus

distal
epiphysis

mctatarsals

Bones of foot
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(1)~ Both expanded ends of the bone are covered by calcified-cartilage.

(i)  Proximal end has rounded head which articulates with acetabular cavity of
pelvic girdle and distal end with tibio-fibula,

(B) TIBIO-FIBULA (Fig. 33.11)

(i) This is a Jarge compound bone of shank, and its longest in frog’s skeleton,

(1) Its shaft is slightly curved while two ends are expanded and are covered by
cartilage.

(i} As indicated by the median longitudinal groove, this bone is made up of two
bones 1.e. inner tibia and outer fibula. )

(iv)  Proximal end of tibia contains a tibia crest.

(v) This bone articulates proximally with femur and distally with astragalus-
calcaneum,

(C)  ASTGRAGALUS-CALCANEUM (Fig. 33.11)

(1) Astragalus and calcaneum togettier constitute compound bore.

(ii) These are greatly clongated tarsal bones which represent two rows of tarsals
that are fused together at proximal and distal ends but have a wide gap=at the
middie, :

(i)  The outer thicker ard straight bone is calcaneum while the inner, thinner and
slightly curved bone is astragalus (or tibiale.)

(iv)  Both cnds are covered by epiphysis or caleified cartilage.

) The distal row of tarsals bears two very small boncs, -

(D)  BONES OF FOOT (Fig. 33.11)

i) Frog’s fool is supported by five long slender metartarsals. ]

(1) These metartarsals have 5 true digits (toes) and in addition a very small pre-

_ axial sixth toe, present on the inner side of Ist toe or hallux. °

(iif)y  This supplementary toe called calcar or prehallux is made of 2-3 small bones
and does not preject from the foot. -

(v} The true toes have 2,2,3,4 and 3 phalanges respectively.

33.4 OSTEOLOGY OF FOWL

A complete-skeleton of fowl is shown in Figure 33.12 to give you a general idea of a
skeleton of bird. Similar to frogs in birds as well the skelcton is composed of two sets
— axial skeleton and appendicular skeleton. The former set consists of the skull,
vertebral column, the rib cage and the sternum, whereas the latter set consists of the

girdles and limb-bones.

33.4.1
(]

(i)
(iii)

{iv)
)

fvil
L)

(vii)

| {viit)

Skull

The compaet skull (Fig. 33.13) is very light due to pneumatic bones (see also
Fig. 33.12 & 33.13). -

Sutures disappear in skull of adult birds as most of the bones become firmly
fused together.

The skull broadly consists of the same usual three parts i.e. the jaws, sense
capsules and cranium. '

A toothless beak is fornmed by the jaw bones. ,

Each half of the upper jaw is made up of four bones i.e. premaxilla, maxilla,
jugal and quadratnjugal.
Similarly each ha'. £ lower jaw is made up of Sve
angular, supra-angular sphenoid and dentary.
All these bones develop around Meckel's cartilage.
Jaw stispensorium is autostylic.

five bones i, articular,
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HUMERUS
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PYGOSTYLE
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FEMUR
FURCULA ’
ISCEUM
STERNUM
TIBIQ TARSUS
<

TARSO METATARSUS
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Fig. 33.12: Complete Skelcton of Fowl in Lateral View,

(ix)  Palate is formed by vomers, palatines, pterygoid and palatal prolongations of
maxillae and is schizognathous i.c. with short vomers allowmg palatines to
meeL.

(x) Latgc cye orbits are separated from one another by a narrow longitudinal
interobital partition formed by mesethmoid together with orbito-, pre-, and
parasphenmds

(xi) Each orbit is bounded by frontal anteriorly, alisphenoid and postorbitai
process of frontal posteriorly.

Osteology of Frog end
Fowl
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(Ixii)

{xiii)
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(xiv)

(xv)

(xvi)
zygunuitie

process of frontal

parictal

supi
vecipilal

fenesira

The auditory capsule mainly formed by pro-otic bone has large cup-like

hemispherical tympanic cavity. ,

Three bones are associated with each reduced olfactory capsule, these are .
nasals, vomers and a small median bone at the base of nasal chamber. . -
Cranium s large and rounded to accommodate the well developed brain.

Occiptal segment is made up of supra-,basi-and exoccipitals enclosi nga

downwardly dirccted foramen magnum.

Single occipital condyle is present formed mostly by basioccipitals. -

optic foramen olfactery foramen

fronta interorbital septum f

Incrymal . .

pasal  maxille-palutine

ovalig process
uccipital
condyle masal aperture
fenestin premaxilla
rotunthim maxilla
; : vome.
[ympanic eavity mer
| mdatine
. . erygoi
custachian opening plenye
' ) zygematic process of
quadrato-jugral tempor:f i
quadrate
A Skull (Lateral view)
. . iPrennxilla
platine process
_ of premaxitla nasul process
/}/‘ of premaxilla
S -
v premaxilla
maxilli nestril
nasal aperfure
nasal process licrymal vonier
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nasil sl
frontal Juga
Ficrymal maxilla “Perypoid palating "
b Zygomatic rarasphennid
vl frontal process of rostrum
tempuerni .
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Skitll (Dorsal view)
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process
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Fig. 33.13: Skull of Fowl, A} Lateral View, B) Dorsal and C) Ventral View,



33.4.2 Vertebral Column X ' Osteology of FrugF ?:?v(i
The vertebral column is distinguished by the great length and extreme mobility of the

neck, the rigidity of trunk region and shoriness of the tail. These features are very
advantagenous for flight (Fig. 33.12).

The vertebral column of fowl is _diﬂ'erentiated into following regions:
(1) Cervical (2) Thoracic (3) Synsacral and (4) Caudal.

W CERVICAL VERTEBRAE - i

Approximately half of the total length of vertebral column in fowl is occupied by 14-
16 cervical vertebrae. The cervical veriebrae consist of (a) Atlas vertebra (b) Axis
vertebra (c) Typical vertebrae (from 6 - 33 vertebrae) (d) Posterior cervical vertebrae.
Special structure and articulation of cervical vertebrae allow greather freedom of
movement of the long neck and head. All of these are not similar in structure. The
first two vertebrae differ from others. '

(). ~ ATLAS VERTEBRA (Fig. 33.14)

(i) This is first cervical vertebra which is quite small in size and ring-like or
roughly triangular in shape.

(ii) The centrum, neural spines, transverse processes, ribs and prezygapophyses
are all absent, .

(i) A transverse ligament divides the broad neural canal into two halves.

(iv)  The upper half of the neural canal is spinal canal through which spinal cord
passes.

) The lower cne is a notch to receive the odontoid process of axis vertebra.

(vi) Thick ventral portion anteriorly carries a deep concavity to receive the single
occipital condyle of skull.

(vii)  Small postzygapophyses are present on the posterior side of neural arch to

' join with the prezygapophyses of axis vertebra.

neural canal neural canal

post
zygapoephysis

concavity far facet for
oceipital condyle adontoid pracess -
Atlns (Anter!or vicw) . Adtlas (Posterlor view)

Fig. 33.14: Atles Vertebrae of Fowl.

(b)  AXIS VERTEBRA (Fig. 33.15)

)] Axis is the second cervical vertebra slightly bigger than atlas.

(ii) Axis also lacks transverse processes, ribs and vertebral canal.

(i) Centrum is heterococlus and-gives rise to an anterior peg-like odontoid
process. .

{iv) A small and blunt ncural spine is present oii the dorsal side of neural arch.

V) Post and prezygapophyses are present. ’

(vi) Axis forms the pivot on which the atlas vertebra and in turn the head rotates,
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Fig. 33.15: Axis Vertebra.

(c) TYPICAL CERVICAL VERTEBRA (Fig.: 33.16)

() From 6" to 33 cervical vertebrae all are typical in structure,
(i) The body of a typical vertebra is long but neural arch and neural spinc are
short. .

(i)  Centrum is heterocoelous having saddle-shaped articular surfaces.

(iv)  Short transverse processes arise laterally at the anterior end.

v) Each process is fused with a backwardly dirccted thin, spicular rudimentary
cervical nib of its side. '

(vi)  Anterior articulating surfaces called prezygapophyses arc flat and oval facing
upwards and inwards. _ '

(vi)  Post zygapophyses are projecting backwards from the posterior side of the
neural arh,

post”

zygapophysis

post

. neural
v pupophysis

spine

cervieul rily cervieal rib

pre

. anateriar
zygipophysis

transverse -
zygapophysis

pracess

vertebrarterial Transyerse
ericbrariera centrum prnccgs
foramen
centruin
Typical cervical vertebra (Darsal view) Typical eervical vertebra

{Ventral view)
Fig. 33.16: Typical Cervical Yertcbra.

(d) POSTERIOR CERVICAL VERTEBRAE

P ot 1 lias ath fee ; ; F P
{j Four vertebrae {11™ to 14") are included in this category. These are similar in

structure to the typical cervical veriebrae differing only slightly in size.
(ii) These are shorter but more massive.
(i)  The neural arch and spine are well develaped.
(iv)  Transverse processes bear the large double headed ribs in last one or two

cervical vertebrae,

() Centrum is heterocoelus and bears at its ventral surface a prominent spine like
hynapophyses.

(vi)  Pre and post zygapophyses are present on anterior and posterior surfaces
respectively.
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THORACIC VERTEBRAE (Fig. 33.12)

There arc 7 short thoracic (free and fused thoracic) vertebrae present in fowl.

Second to fifth vertebrae are fused together into a common mass.
The Ist and 6 vertebrac remain free while the 7" fuses with synsacrum.

FREE THORACIC VERTEBRAE (Fig. 33.17)

The 1* and 62 Lhoracm vertebrae are slightly smaller than fhe cer?lcal
vertebrae.

The centrum in free thoracic vertebra is heterocoelus.

Neural arch well developed and neural spine is long and pointed.

Long transverse processes are outwardly directed.

Prcand postzygapophyses are present on the anterior and posterior surfaces
respectively.

The centrum at its ventral surface gives rise a well developed hypapophysis
for the attachment of flexor muscles of neck.

The transverse processes and centrum also bear the articular facets for the
attachment of tuberculum and capitulum of thoracic ribs.

neural
spine

acural canal nast

zypapaphysis

“transverse
PFroCess zypapuplivsis
hypapnphysis .
cerirum ypapnphysi

I'ree tharacie vertechra

Fig. 33.17: Free Thoracic Yertebra,

FUSED THORACIC VERTEBRAE (Fig. 33.18)

Most of the structures of four thoracic vertebrae (2* to
to make almost a common continuous structure (Fig. 33.18).

The neural arches and transverse processes of these vertebrae are fused with
cach olher to form continuous dorsolateral ridges.

The neural spines and hypapophyses are fused to form a dorsal and ventral
crest respectively.

All heterocoelus centra are also fused together,

-t.h

The fused transverse processes and centra possess the tubercular and capitular

facets for the thoracic ribs.
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Fig. 33.18: Fused Thorucic Vertebrae, A) Dorsal view, B) Luteral Yiew.

) are fused together

Osteology of Frog and
Fowi

155



Animal Diversity Lab.

156

(3) SYNSACRUM (33.19)

(i) It is a compound structure formed by 16 fused vertebrae to support the pélvic :

region.

(ii) Among these 16 are included the last thoracic, six lumbars, two sacrals and  * -

about 7 caudal veriebrae.

\ - ) ) - . -
(ii))  Anteriormost veriebra of synsacrum is the last thoracic vertebra bearing a pair

of free thoracic ribs.

(iv)  Lumbar vertebrae are firmly fused together with free transverse processesand @ "

without hypapophyses.”

cenlrom pre
zypapophysis

fused transverse
rocesses

lumbar
vertchrne

intervertebrnl
foramina

fused neural
spines -

sacrol -
vertchirae

first caudal
vertehea -~

Synsacrum {Dorsal view)

ccntruin pre
zypgapdphiysis

fused transverse
jrecesses

lunshar
vertelrae

intervertehrul
foramina

sacral
vertchrae -

first caudal
vericbra

Synsacrum (Ventral view)

Fig. 33.19: Synsacrum of fow],

) The two sacral vertebrae fuse with the lumbar region and their transverse

processes are fused to form bony plates.

(vi)  Sacral ribs are fised with the transverse processes of these vertebrae.
(vil) - Remaining seven vertebrae in synsacrum are anterior caudal vertebrae.
(viii)  Their transverse processes except in the [ast, bifurcated into dorsal and ventral

processes.

(ix)  The dorsal processes unite to form bony plates.
(x) Free ventral processes represent the ribs, which are rod-like in first 4-5

vertebrae but are smaller in the rest.

(i)  All the components of synsacrum are so intimately fused that it is difficult to

distinguish them separately.

4 CAUDAL REGION

it is a short portion of the bird’s vertebral column. In fowl it includes 4 or 5 free

vertebrae and a pygostyle (Fig. 33.20).

(2) FREE CAUDAL VERTEBRAE (Fig. 33.20)

(i) A free caudal vertebra is quite small and rudimentary.
(ii) The centrum is heterocoelous and transverse processes are directed

downwards and outwards.
(i)  The small neural spine is bifid.
(iv)  Pre- and post-zygapophyses are absent.



(v) ‘Free caudal vertebrae make the movement of tail and tail feathers possible.

neural spine

ncural cinal

centrum / 3
fransverse

process

Free caudal vertebra
Fig. 33.20: Free Caudal Vertebra and Pygostyle of Fowl.

(b) PYGOSTYLE

0] The last part of caudal region is formed by the fusion of four or more
posteric most caudal vertebrae and is called pygostyle (Fi ig. 33.21).

(i1) It is a large vertical plough-shaped like compound bone.

(i) It looks like a vertical triangular and laterally compressed plate.

(i) Centra, neural spines, pre and post zygapophyses, all are absent.

) It supports the muscles and large tail feathers.

‘Pygostyle

Fig. 33.21: Pygostyle.

3343 Sternum

)] The sternum of most flying birds is a broad plate, concave dorsally from side
~ toside and produced anteriorly into an anteroposterior keel (Fig. 33.22).

(i) The stemum of fowl 1s well developed and is called breast bone.

(i) * The boat-shaped sternum is composed of 4-5 components.

obligue lateral anicrior fateral
xiphoid processes wetasternil process

costil] fccts

posterior lateral
xiphoid processes

metasterpumnt

manubrinm

notch ol
muanubrivm

articular surface
witlt corucoid

sternal erest
{keel)

Srernum (Lateral view)

Fig. 33.22: Sternum of fowl.
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(ii}
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(v)
(v)
(vi)
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Mectasterium is the main component which is concave dorsally and convex
ventrally.

Another part called manubrium is the anteroventral vertical process of
metastemum, perforated by foramen of manubrivm.

A median sagittal ridge arsing from the ventral surface of metasternum is
called keel. It provides the attachment surfaces for the pectoral muscles.
Metastermum gives out from its anterior region, on either side a small anterior
costal process and a large posterior metastea or xiphoid process.

For the attachment of lower ends of sternal ribs, 4-5 costal facets are present
in the dorsolateral margins of metasternum. -
At the base of manubrium on either side a groove is present to articulate with
the lower end of coracoid bone.

Ribs

Seven pairs of thoracic ribs {Fig: 33.23) arc present in foivl,

One pair of rib articulates with sach thoracic vertebra.

Two distinct paris are present in each thoracic rib.

A dorsal flat and curved vertebral part remains attached to the vertebral
surface.

The other rod-like part is attached to the sternum.

The 1* and 2™ and sometimes the 7" rib lacks the sternal part and do not
reach the sternum.

The vertebrat cnd of each rib in tum has two parts, a lower capitulum attached
to centrum and upper tuberculum attached to transverse process of vertebra.
On the vertebral side, each rib (except the first and last pair) carres a
backwardiy directed uncinate process which overlaps the next rib behind, to
provide sufficient strength and rigidity to the thoracic wall.

umcinzite process

tubeeculum

Thoracic rib

Fip. 33.23: Thoracic ribs of fowl.

Pectoral Girdie

Pectoral girdle (Fig.33.24) is made of the usual three bones i.¢., Coracoid;
Scapula and Clavicle,

All these bones arc clongated and constitute the two similar halves of pectoral
girdle.

Each half is peeuliarly like the inverted “L” in shape.

Coracoid 1s a large, stout and rod-shaped bone, its inner surface articulates
with scapula and outer surface contains the cup shaped glenoid cavity. The
head of humerus bone fits into this cavity.

Scapula is also a narrow , elongated sabre like bone.

A depression is present in the anterior part of scapula contribuling in the
formation of glenoid, cavity and on inner side it has an acromian process, .
The rod shaped clavicles of both sides fuse to form a “V’ shaped furcula or
wishhone,

Venlrally the furcula bears the interclavicle at the region of fusion.



acrocoritcoid

acracoracoid O
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glenoid: i
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— w"‘"’“ﬂ?_‘:-x >

ncromait
process

scapular

scapular tuberele

tubercle

coracoid

coracoid

Pectoral girdle (Oute_r view) Pectoral girdle (Inner view)

- Fig. 33.24: Pectoral girdle of fowl

33.4.6 Pelvic Girdle

® The pelvic girdle of fowl is made up of usual three bones i.e. the ium,
Ischium and Pubis (Fig.33.25).

() The flat and lameliar ilium bone forms the dorsal part of the acetabulum.

(ii)”  Thé outer surface of preacetabular part of ilium is concave while that of
postacetabular part is convex.

(iv)  Ischium is a broad and lamellar bone wluch extends behind the acetabalum. Jt
fuses with ilium posteriorly and remains separated from it in the anterior
region by its ischiatic foramen.

postacetabular ilium
antitrochunter

ilinixchiatic foramen preacetabular ilicm

ischium

acetabulum

pubis prepubic process

oblurator foramen

Pelvic girdle (Right half)

Fig. 33.25: Pclvic girdle of fowl.

(v)  Pubis forms the ventral part of the acctabulum.

(vi)  Just behind the acetabulum the pubis is separated from ischium by an -
oblturator foramen.

{vii)  Ventral symphysis is absent in accordance with the laying of relatively large
sized eggs. :

(vii) Firm and extensive fusion of pelvic girdle with synsacrum provides sufficient
strength to the pelvic region in the absence of ventral symphysis.
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33.4.7
(@

(i) Forelimb of fowl. like thosc of other birds is composed of the usual bones ©
humerus, radius, ulna, carpals, carpometacarpus and phalanges.
head ’
- sigmoid :
noich fused distalearpal
pReumatic
fortnien nutricnt I metacarpal
foramen
I metacarpal
ulna -
HI metacarpal
oleeranon
) fossa radius
radial carpal
Carpometacarpus
condyles
Humerus (Posterior view) - Radius and ulna
v Fig. 33.26: Fore-limb bones of funl,
(1) Distal carpal bones fuse with the metacarpals forming carpometacarpus.
(iv) Instead of five only three digits are present in the forelimbs.
(A) HUMERUS
(1) The upper arm bone is stout, clongated, slightly curved and expanded at both
ends (Fig.33.26) :
(u) Proximal expanded end bears 2 head which articulates with the glenoid cavity
of pectoral pirdle. _ o
(i) The head bears a small preaxial tubcrele with a prominent deltoid ridge for the
attachment of  pectoral and deltoid museles.
(iv) A greater tuberosity with a large pneumatic foramen is present on the post-
axial stde of the head.
(v) Thedista' ~d of humerus bears two trochlear articular surface or condvies for -
radius an. ulna. -
(B) RADIUS AND ULNA
(1) ‘The forcarm has two separate bones i.c. radius and ulna (Fig. 33.26) which in
birds do not move upon cach otlicr.
(iz) Radius is a short, slender and almost straight bone. Its proximal ¢nd has a
cup-like depression to reecive and asticulate with the outer condvle of
humerus. A distal knob-like end fits into the radiale carpal.
(iii} Ulna is longer. stouter and more curved than radius, It proximal end contains
a facel for inner condvle of humerus and it Turther projects into small
olecranon process.
(1v) Distal end articulates partly with carpals and partly with radius.

Forelimb Bones

In birds because the foretimb is adapted for flight and has to support the
wings, certain changes have occurred in the number and arrangement of the
forc limb bones (Fig. 33.26). )




(C)  CARPALS

(i) There are only Lwo carpal bones present in adult b:rds (FI[, 33.26).
() The smaller onc is called radiale, and articulates with radius and is proximal

in position,

(iii)  The large, ulnare articulates with distal end of ulna and is post-a\la! in

position.

{iv) - Thesc (wo represent the pro\mnl row of c1rpals bécausc all the distal carpals
fuse with the nietacarpals in adult,

(D) CARPOMETACARPUS

(i) Three metacarpals fuse with distal carpals to form a single t;lohgalcd
compound bone, called carpometacarpus (Fig. 33.26). .
{ii} First metacarpal is in the form of a small stumpy projection at the proximal

cnd of carpometacarpus.

(iii)  Second carpometacarpus is the strongest and straight bone.
(iv) The third metacarpal is slight!y curved and slender than thc sccond with
which it is fused at both cnds.

(E) PIHALANGES (Fig. 33.26)

() The three melacarpals bear three elawless fingers:

(i)  TFirstand the third digit consists of smvlc phalanx cach.
(iii)  The sccond digit or mdcx finger has three phalanges.

33.4.8 Hind-Limb Bones .
() Hmd linbs in birds arc modified for bxpf*dai locomotion.
(1) These are homologaus with forelimbs in general structural plan.

(1) Each hind-limb comprises femur. tibio-tarsus, fibula, tarsals. tarsomctatarsal
and phalanges (Fig. 33.27).
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FEMUR

It is a single, cylindrical, stout and slightly curved bene with flattencd ends

(Fig. 33.27). B
On the inner side of the proximal end a rounded head is present which lits into
acetabulum bf pelvic girdle. '

On the outer side of this end is present a prominent but irregular process
called a greater trochanter ' e .
Distal end of femur has a pulley like structure, consisting of an anterior deep
intercondyler groove or fossa, : )
Two prominent condyles are preseit on the lateral sides of fossa for the
-articulation with tibig-tarsus. _ -
Outer condyle is deeply grooved to articulate with the upper end of fibula.

In front of femur tibiotarsal joint, 2 sesamoid bone or patella is found in order
to provide sufficient protection to the joint.

TIBIO-TARSUS AND FIBULA

These are the bones of the shank region.

Tibio-tarsus is the longest bone in the body, even longer than femur (Fig.
33.27). . ' ' '

It is a stout nearly straight bone formed by the fusion of tibia with proximal
tarsals (astragalus and calcaneum).

The broad proximal end shows two articular facets to receive two distal
condyles of femur

The same end also contains a prominent cnemial crest in front.

Distal end contains a smooth groove bounded by two condyles to articulate
with the tarso-metatarsus. -

FIBULA

It is markedly reduced to.a small slender bone (Fig. 33.27).

It 1s attached to the outer surface of tibio-tarsus.

The proximal end bears a head to articulate with the outer condyle of femur.
The distal end tapers gradually to a sharp point and does not reach the ankle.

TARSALS

No free tarsals are present in adult fowl.

'The proximal row of these fuses with tibia to form a compound tibio-tarsus
bone. X '

Their distal row fuses wilh metatarsals,

An intertarsal ankle joint is present between the two rows.

TARSO-METATARSUS

It is a single, stout and straight compound bone present in the foot region (Fig.
33.27). ' ' '
Second, third and fourth metatarsals fuse with the distal row of tarsals to form
this compound bone. . .

At the distal end the three metatarsals becoine free, cach forming a pulley like:
articular surface for the corresponding toe. - '
In male fowl the tarsometatarsus bears 4 stout, conical and sfi ghtly curved

bony projection ending into a pointed homy fighting spur.

PHALANGES

"There are four toes in the foot (Fig. 33.27).

Only the first toe (hallux) is directed backwards while the remaining three, are
directed forwards. : : '



(iii)  Each one is made up of small slender bones, the phalanges, whose number
_ varies inthe four toes.
(iv)  Thereare 2,3,4 and 5 phalanges in hallux, second third, and fourth toe
respectively.
) Each toe ends in a homny claw making the feet raptorial.

33.5 TERMINAL QUESTIONS

1. Give two major difference between vertebrac of frog and fowl.

2. How can you identify the bone of frog {rom that of fowl.

3. What is the difference between Urostyle and Pygostyle.

4, ‘What is very peculiar in the following?
i) Ninth vericbra of frog:

i) Ribs of fowl: '

Osteology of Frog and

Fowl
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1) First vertebra of fowl: -

5. Campare the bones of lower jaw of frog with those of the lower jaw of fowl.



EXERCISE 34 MAMMALS : OBSERVATION AND  omenanonnd
CLASSIFICATIONOF SPECIMENS : Classilicotion of

Specimens

Structure -

34.1 Introduction
. Objectives
342  Materials Required
343  General Characteristics of class Mammalia
34.4  Classification of Mammalia

34,5  Study of some Representative Types of Mammals
Oriithordymehis
Talpa
Erinaccus
Sunchues murinns
Pteropus
Funambnius
Herpestes
Loris

346  Terminal Ques‘tions

34,1 INTRODUCTION

Mamumals are one of the most familiar groups of animals that we sec around us.
“These belong to class Mammalia of back-boned animals (vertebrates). Mammals as
you will recall from Unit 4, Block 1 LSE-10 course arc a group of more than 4000
species which sharc intricate adaptations, extraordinary behavioral patterns and very
complex socicties i.¢. they exhibit a vast range of complexity and diversity.
Technically you can describe a mammal as:

“A group of animals with backbone whose bodies arc covered with hair and who nurse
the infants with milk secreted by special glands”. ‘

Mammals are found all over the world and in almost all types of habitat, They have a
big range of size from the largest blue whale to the very small hog-nosed bat. They can
be found on the cold frozen arctic upto the hot equator, in snow clad mountains rising
high on land to the very deep bottom of the ocean. This indeed is a remarkable group
of animals, AM these varving habitat that these animals inhabit call for a very large
range of adaptations, These include besides the terréstrial life, adaptations for a life
under water, for flying in the air, and for living mn the trees. These diverse habitats
have brought about many changes in the body form and function during gvolution. In
the present exercise you will study some important representatives of class Mammalia.

Objectives

After completing this excreise, you should be able to:

o identify and give the scientific as well as common names of specimens of Duck bill
" platypus, Mole, Hedge hog, Shrew, Bat, Squirrel, Mongoose, Slender loris,
o classify the identificd genera upto the level of order . _ ‘
o list characters justifying the classitication of identified specimen and mention
special features, if any '
e mention habitat and gcographical distribution of cach genus’

¢  draw a.labelled diagram of each identificd mammal.
342 MATERIALS REQUIRED

I. Muscum specimens of the following mammals:
Ornithorhynchus (Duck bill platypus)
Talpa (Mole) 165
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Erinacens (Hedge hog)
Stinchus nuerinis (Shrew)
Preropus/Cynopterus (Bat)
Funambulus (Squirrel)
Herpestes (Mongoose)
Loris (Slender loris)
Laboratory manual
Laboratory record book
Pencil and eraser

Fa e o

343 GENERAL CHARACTERISTICS OF CLASS
MAMMALIA -

* Some salient features of the class maimmalia are given below:

i) Body is covered with hair. ) -

ii)  External ears or pinnae present with three ear ossicles (malleus, incus & stapes)

© . inthe middle ear.

i) Two sets of teeth (mitk teeth and permanent teeth).

iv) . Exoskeleton includes horny spines, scales, claws, hoofs, nails, horms, dermal
plates, ctc. '

v).  Skin having oil glands, sweat glands dnd scent glands.

vi)  Young are nourished on milk secreted by mammary glands.

vii)  Enucleated and biconcave red blood corpuscles (RBC).

viii) Movable eyelids.

ix) A diaphragm separating abdominal and thoracic cavi ty.

x)  Pelvic bones are fused.

xi)  Lower jaw compound and with single bone dentary.

xii) Seven cervical vertebrae present.

xiil) Kidreys metanephric, ureters open into a urnary bladder,

xiv) Most animals viviparous giving birtli to young oncs.

xv) Endothermic and homeothermic.

344 CLASSIFICATION OF MAMMALIA

Mammaliaus are classified into three major sub-classes Prototheriz, Metatheria and
Eutheria. Eutheria has 19 orders which arc listed below:

.Class ' - Mammalia :
Subclass - Prototheria (sMonotremata) (Echidna)
Subclass - Metatheria (=Marsupialia) (Platypus and ¢ ther marsupialia)
Subclass - Eutheria (=Placentalia)
Crder - . Insectivora (shrews & moles) C
Order - Macroscelidea (elephant shrews)
Order - Dermaptera (flying [emurs)
Order - Chiraptera (bats)
Order . Edentala (armadillo)
Order - Pholidota (pangoling) - =
Order - Tutmlidentata (aardvark) : f
Order - Lagomorpha (hares & rabbits)
.Order - Rodentia (rats & seuirrels)
QOrder - Celacea (whales, dolphins, porpoiscs)
Order - Proboscidea (elephanfs)
Order - Sirenia (sea cows, dugongs, manatees)
Qrder - Hyraceidea (hyracoids)
Qrder - Carnivora {cats, dogs, lions, bears, Dease ds)
Order - Arliodactyla (hoofed mammals, eattle, de er, goatclc.)
Order - Perissodaclyla (horses, Zebra, rhinoceros ;, donkeys)

Order - Primates (imonkeys, man)



345 STUDY OF SOME REPRESENTATIVE TYPESOF o Mol

Observation and

MAMMALS . ‘ . - Classification of

Speclmens

In this exercise as you are already aware Eve have selected some examples of class mammalia for
you in order to identify them and to know their special features, habit and habitat and
geographical ,d.lSt.l‘lbllthIl You ar¢ required to draw well lahelled line diagram of each specimen.

'34.5.1 Orm'thorhynchus

Examine the specimen of Ornithorkynchus (Duck bll[ platypus) and observe the
followmg features with the help of Fig. 34.1.

i) Dark brown back, light brown underside and rusty brown midline.

if)  Short, dense and waterpraof fur covers the whole body except feet and bill.

iii)  Light patch below eye/ear groove.

iv)  Bill like that of a duck but soR. Used for locatmg food and finding way
underwater. Richly supplied with nerves. -

v)  Cheek pouches having ridges.

vi)  Fore feet with large webs and hind feet with small webs. ‘

vii) Rear ankle has a spur which is hollow and is connected to a poison gland in the thigh.

viii) Tail broad and fat.

ix) Lays eggs (generally two in number).

X)  Small eyes with nictitating membrane. -

xi) Mammary glands without mpplc

xii) Cloaca present.

[Duck bill platypus is so called because of its bill which resembles that of duck. It is
an egg-laying mammal. This animal has features that are borrowed from different
groups like reptiles and mammals, etc.]

manl

wieb tlosed digits

Fig. 34.1: Ornithorhpnchus (Duck bI platy pus).
Habit and Habitat ‘

It lives in streams, rivers, and some lakes. Found in arcas where banks are suitable for :
burrowing. Feeds mainly on bottom-dweiling invertebrates.
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Geographical Distribution

East Australia, Tasmania

Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their body parts or .
capable of movement at some time of their life .
cycle; heterotrophic nutrition.

Phylum Chordata - Dorsal tubular nerve cord, notochord and paired !
: gill-slits are present. |
Subphylum = Vertebrata Notochord is replaced by vertebral column; two ]
(Craniata) pairs of appendages; circulatory system closed;
hepatic portal system present; blood containing
- RB.C.
Superclass Gnathostomata . Jaws-and paired appendages arc present.
Class -, Mammalia Hairy skin, milkgland. .
. Subclass Theria Monotremata, egg-layin al.

Genus - Ornithorhynchus
Common name  Duck bill platypus

34.5.2 Talpa

Examine the specimen of Talpa (Molc) and note the following features with help of
Fig. 34.2.

i)  Head wedge- shaped with pre-nasal bone in the snout which extends beyond the
lower lip.

ii} Eyesare rudlmentary and pihnae are absent.

i}  Body covered with thick velvety fur.

iv)  Tail sensory and devoid of hair,

v)  Forelimbs characterised by short humerus embedded in the body

vi)  Extra sickle-shaped bone of carpus called radial seasaméld cr falciform bone.

vii) Muzzle endowed with projections called *Eimer’s organs’ which aze probably
sensory in nature. -

Shovel-

shaped

paws
o

Fig. 34.2: Talpa (Mole)



dabit and Habitat-

t lives in tunnels and is adapted for living under the ground.

Geographical Distribution

[t is found in westem Himalayas and eastern part of India.

Classification and its Justification

Kingdom Animalia - *Animals, multi-ceflulac organisms with cells

that lack a cell wall, many capable of movement

or movement of some of their bedy parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired -
: . gill-slits are present.

Subphylum Vertebrata Notochord is replaced by vertebral column; two

. (Craniata) paits of appendages; circulatory syster closed;
' hepatic portal systém present; blood containing
_ R.B.C. .

Superclass Gnathostomata Jaws and paired appendages are present. ’

Class Mammalia Hairy skin, milkgland

Subclass Eutheria Viviparous mammals

Order Insectivora Small cranial cavity and low grade brain

Genus Talpa

Common nane Mole

34.5.3 Erinaccus

Examine the specimen of Erinaceus (Hedge hog) ‘and note the. fbllowing features with
help of Fig. 34.3. ‘

1) Body is covered with spines. »

i)  Ventral side has fur.

iif) Band of musclc passcs along the side and over the neck and base of tail for
moving the spiny area in order to cover the whole body in a defensive posture.

iv) Head is small with a pointed snout and the tail is small.

v)  Eyes are small and pinnae are short.

vi)  There are five toes on each foot.

vii) Number of tecth varics from 36 to 44.

vili) Uppe\r and lower first incisors larger than others. Lower incisors fit in the gap

' between upper incisors: -

[The most special feature of hedgehog is that it curls into a ball of spine when
threatened thus succeding in thwarting efforts of predators.]

Habit and Habitat

It is a nocturnal (active during the night) animats and is found hiding in bushes and
dark holes during the day. It is omnivorous. Food consisis of insects, fruits, worms,
slugs and olher small animals. When disturbed it rolls into a tight bat! covered with
spines. It lives in burrows. Each individual hedgehog has its own burrow. It hibernates
1 winters. Hibernation is dictated by climatic conditions and food availability. Young
ones are born naked with the spincs being under the skin.

Geographical Distribution :

Found widely in northern hemisphere, Africa, India and West Indies.

Mammals :
Observation and
Classification of

Specimens
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Classification and its Justification

Kingdom Animalia Animals, multi-cellular organisms with cells
' that lack a cell wall, many capable of movement
or movement of some of their bady parts or
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present.

Subphylum Vertebrata Notochord is replaced by vertebral colummn; two

(Craniata) pais of appendages; circulatory system closed;
hepatic portal system present; blood containing
RB.C.
* Superclass Gnathostomata Jaws and paired appendages are present,

Class Mammalia Hairy skin, milkgland

Subclass Eutheria Viviparous manunals

Order - Insectivora Small cranial cavity & lowgrade brain .

Genus . Erinaceus

Commonname  Hedge log

34.5.4  Sunchus murinus

Examine the specimen of Sunchus murinus (Shrew) and note the following features
with help of figure 34 4. '

i)  Body is covered with fur and has an clongated saout and tail.
i) Small eyes and ears, - "
iii)  First.pair of incisor tecth is very long.
iv)  Limbs with five claws.
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v)  Teeth are not replaced and hence wearing down of teeth leads to starvation and ~ Mammals :
even death in some shrews. ' : ‘ * Observation and

vi) Most of the shrews show rofection i.e. licking the anus. By this they are Cl““'sﬁc::i';':e;‘:
supposed to obtain trace elements and vitamin B & K. P

vii) - They show territorial behaviour.

[Pigmy shrew is the smallest mammal ]

nostril

Fig, 34.4: Sunchus srins (Shrew)

Habit & Habiat

It lives in burrows in gardens. It is found in places with human scitlements. Itisa
camivore and is active during night time. Feeds on insects and wormss.

Geographical Distribution

Widely distributed comimon in Indian subcontinent but absent from Australia and
parts of USA.,

Classification and its J ustiﬁcutipn

Kingdom Animalia Animals, multi-cellutar organisms with cells
that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of moventent at some time of their life-
cycle; heterotrophic nutrition.

Phylum Chordata " Dorsal tubular nerve cord, notochord and paired
gill-siis are presei.
Subphylum “Vertebrata Notochord is replaced by vertebral column; two
(Craniata) paits of appendages; circulatory system closed;
hepatic pottal system present; blood containing
X R.B.C.
Superclass Gnathostomata Jaws and paired appendages are present.
Class Mammalia Hairy skin, mitkgland
Subclass Eutheria Viviparous mamimals
Order Insectivora Smiall cranial cavity & low grade brain
Genus Sunchus
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Malayan flying fox
Pteropus vampynis, or
large fruit bal is the
wortld's largest bal which
can ettnin a wing spari of
aver 6 feet (1.8 m) and
weigh well aver two and a
half pounds (1000 g).
There are 7 subspecies of
large fruit bat, and the
most threatened being
Pteropus vampyrits
{anensis of philippines,
The large [ruit bat has a
geslation period of
approximalely 180 days
and gives birth (o a single
pup (two on rare oceasion).
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Species miurinus,
Common name Shrew

34.5.53 * Pleropus

Examine the specimen of Preropns (Bat) and note the following features with help of
figure 34.5. '

(i) Large sized animals. May have a wing span as large as 5 feet.
(ii) Body covered with soft fur. '

(iii)  Snout long and without nose leaf,

(iv)  Ears are 6val and widely separated.

(v)  Tail absent. '

(viy  Thumb and second digit clawed,

(viiy  Tail membrane (Uropatagium) absent.

Gy - -

clongated digits

hind limb clawed digits
Fig. 31.5: Meropus (Fruit bat) .

[Bats exhibit the unique feature of echolocation in which they use high frequency
waves emitted by them to find food and avoid obstacles in the dark. This syslem
works like a sonar.} :

Hgbit and Habitat

This animal is adapted to an arboreal mode of life. It is found hanging upside down |
on large trees during daytime and becomes active at night. Lives in ETOUPDS.
Geographical Distribution

It is found in tropics and subtropics, Africa to East Asia and Australia.



Classification and ifs justification

Kingdom Animalia.
Phylum Chordata
Subphylum Vertelirata
' (C(ahiata)

Superclass Gnathostomata
Class Mammalia

« Subclass Eutheria’
Order Chiroptera
Genus Preropus

Cominon name Bat

34.5.6 Funambulus

Animals,n@-cellular organisms with cells .
that lack a cell wall, many capable of movement

_ or movement of some of their body parts ot
capable of movement at some time of their life

cycle; heterotrophic nutrition.

Dorsal tubular rierve cord, notochord and paired
gill-slits are present.

Notochord is replaced by vertebral column; two
pairs of appendages; circulatory system closed,

hepatic portal system prescnt; bléod ‘containing
R.B.C. _

Jaws and paired appendages are present.

Hairy skin, milkgland

" Viviparous mammals-

Large fruit-cating bats; fore-limbs medified for
flight; second and fifth digits greatly elongated,
supporting the wing or flight membrane; hind-
limbs weak, have five clawed digits; eyes small
and vision weak; ears with large pinnac, teeth
sharp; sternum has a keel; nocturnal.

Examiue the specimen of Faiambulus (Squirrel) and note the following features with

the help of figure 34.6.

(i) Body bears three stripes of whitc and grey coat on dorsal side.

(1) The ventral side and limbs have grey coat.

(iti)  Eyes large and pinnae well developed. -

(ivy  Large chisel-like exposed incisors, canines absent.

) Limbs have five claws on digits and the clbow joint is capable of rotaling.

(vi)  Tail elongated and bushy.
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Mammals :

Obserrvation ond
Llassification af

Specinmens
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Habit & Habitat ‘ ]

It lives in trees and ont ground. It is a diurpal animal feedin:g on fruits and seeds.
Geographical Distribution

Worldwide.

Classification and its justification

Kingdom Animalia Animals, multi-cellular organisms with cells
that lack a cell wall, many capable of movement
“or movement of some of their body parts or -
capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
: gill-slits are present. '

Subphylum Vertebrata Notochord is replaced by vertebral columnn; two

{Craniata) pairs of appendages; circulatory system closed;
hepatic portal system present; blood containing
- RBC.

Superclass Gnathostomata  Jaws and paired appendages ara present.

Class Mammalia Hairy skin, milkgland

Subclass Eutheria Viviparous mammals

Order Rodentia Chisel like incisors, canines absent

Genus Funambulus

Common name  § guirrel
34.5.7 Herpestes

Examine the specimen of Herpestes (Mongoose) and note the following features with
help of figure 34.7. -

(i) Body covered with short fur, blackish brown to gray in colour.

(ii) Feet darker than head and body. '

{i1i) Carnivore, feeds on snakes, small vertebrates, insects and occasionally fruits.
{iv) Teeth 34 to0 40 in number. '
(v) Well developad camassial teztl: 15-shear flesh.

(vi) " Digits tipped by long non retractadle claws adopted for digging.

(vii)  Large anal sac with two glandular openings used for scent marking,

{In India, mongoose has long been associated with the folklore involving snakes as it
is known to often artack and kill snakes. Some species stand in a group when
tlireatencd by snakes who due to their poor eyesigiit interpret them as one single large
animal and thus avoid them.]

Eabit and Habitat

It lives in bucrows and is mainly nocturnal. It is mainly carnivorous and feeds on
snakes, small vertebrates, insccts and occasionally fruits.

- Geographical Distribution

Africa, Arabia, India and Sri Lanka

Classification and its justification

-Kingdom Animalia Animals, multi-cellular organisms with czlis

that lack a cell wall, many capable of movement
or movement of some of their body parts or
capable of movement at some time of their life
¢ycle; heterotrophic nutritien.

Phylum Chordata Dorsal tubular nerve cord, notochord and paired
gill-slits are present. _
Subphylum Vertebrata Notochord is replaced by vertebral column; two

(Craniata) pairs of appendages; circulatory system closed;



hepatic poftal system present; blood containing Mammals :

) --RB.C. . . Observatior and
Superclass Gnathostomata Jaws and paired appendages are present, C]nss?cél:ilr?:nug
Class Mammalia . . Hairy skin, milkeland pecimen
Subclass Eutheria - . Viviparous mammals
Order Carnivora Powerful canines, camnassial both to shear flesh
Genus ) .Herpestes

Common nane ~ Mongoose

Sl fadin Mongawe
g erpestes Qurnganciiats)

5 )

et
o
2,

SRR
\‘{-{3‘1}9‘\}}}2};‘\{-}

Suripedneeked Mongoeose
{Herpestes visivallis)

1 @@‘bmlig\g Mongooge
¢ Heepestes wrve)

. Fig, 34.7; Herpestes {Mongouse) -
34.5.8 Loris

Examine the specimen of Loris (Slender loris) and note the foflow_ing features with
help of figure 24.8.

Q)] Body is covered with grey reddish coat of hair.

{1) Moist snout {as different from higher primates).

(ili)  Face covered with hair.

(tv)  Dental formula; 1 2/2, C 1/1, Pm 3/3, M 3/3 = 36,

{(v) External scxual organs visible,

(vi)  Much reduced tail.

(vi)  Short fingers having soft pads on the tips.

{viit)  Eyes surrounded by black spots separated by narrow white line down Lo nose.

[These animals have some of the features which may be considered primitive like a
transverse fold of shin on the abdomen of the female that might be a representation of i
marsupium. ) "
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Fig. 34.8: Loris (A} Enlarped view of Loris head \\'i-lh prummut cyes (B).
Habit and Habitat ’
These animals are noctumal and live on the trees,
Geographical Distribution
Found in Africa and Asia.
Classification and its justification

Kingdom Animalia Animals, multi-cellular organisms with cells
: that lack a ¢ell wall, many capable of movement
or movernent of some of their body pards or
“capable of movement at some time of their life
cycle; heterotrophic nutrition.

Phylum Chaordata Dorsal tubular nerve cord, notochord and paired
. gill-slits are present.
Subphylum Vertebrata Notochord is replaced by vertebral column; two
' (Craniata} - pairs of appendages; circulatory system closed,;

hepatic portal system present; blood containing

RB.C. '
Superclass Gnathostomata Jaws and paired appendages arc preseat.
Class Mammalia Hairy skin, milkgland .
Subclass Eutheria Viviparous mammals
Order Primates Opposable thumb
Genus Loris '

Common name Slender loris

34.6 TERMINAL QUESTION .
i. Iviaich animais given in column-I wiih their 1especiive orders {given in column-il)
Column-I Calumn-IX . ’
Animal Order - - .
() Erinacens  Chiropfera :
(i) Herpestes Insectivara -
(i) Pteropus Rodentia

(iv) Funamindus  Carnivora
2. Give two sdlient features of the following mammals,

(i) Ornithorhynchus () Loris
(i) Talpa (iv) Preropus



.EXERCISE 35 RATTUSRATTUS (Common Rat)-I :
EXTERNAL FEATURES, GENERAL
- ANATOMY AND DIGESTIVE
SYSTEM

Structure

35,1 Introduction

Objeclives
352  Material Required
353  Field Characters of Rat
354 - External Featurcs of Rarrus rattus
Head
Neck
Trunk,
Tail
Generai Anatomy of Rattus rattus
Procedure for Dissection and Display
Deseriplion of the, Viscera -
35.6  Thgestive System of Rattus raftus
Procedure for Disseclion and Display
Length of the Alimentary Canal
Terminal Questions
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35.1 INTRODUCTION

The common house rat, Ratfus rattus, is the preferred animal type to understand the
orgaunization of the major systems in a mamunal. The rcasons: 1) casy availability, as it
is~common near human dwellings. 2) nceds no maintenance for breeding since it breeds
prolifically in the wild. 3) relatively casy tu procure by fumigating the burrows. 43 cost.
effective and 5) being small it is easy to hardic and dissect.

There is no need to fear contacting anv miechion, as you can be safe by washing your
hands and nails well with soap and waler followed by anv suitable antiseptic.

You may initially-feel a bit of aversion to handle a not too attractive aniimal like the rat.
But soon, however, you will get over the feeling once you leam to appreciate its
structural organisation.

Objectives _
After completing this exercise you should be able to:

describe the field characters of the common housc rat

distinguish between a male and a female,

highlight those features that are exclusively mammalian,

reason out why the rat is dissected from the ventral side,

demonstraté your shill and neatness in pinning, dissccting and displaying - flag

fabeiiing the systcm concerned,

e describe the viscera and differentiate between the various oreans by their form,
colour, size and texture;

¢ identify the major subdivisions of the alimentary canal by comparing their

appraiance and size,

¢ identify and state briefly the functions of he various subdivisions of the digestive
lrac. and the digestive glands,

¢ infer how many times longer the alun{‘ntm} caml 15 wilh respect to the length of
the body.

« & & ¢ »
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352 MATERIAL REQUIRED

Mature rats | .
Chloroform

Kilfing jar with lid

Dissection tray

Pins

Large beakers with water

Petridishes to collect discarded tissues
Cotton wool

Blotting sheets

10. Napkins

11. Dissection mstruments

12. Any antiseptic solution

13. White paper ‘

14. Black paper _

15. Laboratory'manual

16. Pencil and eraser

el N G ol s

Note 1: You will be prowded with a chloroformed rat that should. be dead. If you find
that it is still brealhmg, you can put some chloroform mmstened cofton on its nostrils
t:l] the breathing stops.

Note 2: After the dissection is complete ﬂag label the structures to be displayed. For
this cut small pieces of white paper, write the name of the structure/organ and with the
help of a pin insert it along its side in the dissection tray.

Note 3: After (he dissection js over you must leave the area clean and place your
instruments in neat order by the side of the tray. Being tidy in work will help you score
better.

353 FIELD CHARACTERS OF RAT

Let us look at a rat first from its natural condition. See Fig. 35.1 where the labellmg
helps you with a gross description.

Form: elongate body, low placed i.e. a somewhat depressed head, pointed snout. The
‘barrel-shaped body is carri€d by short legs; a.long tapering tail covered with scales and
scanty hair. :

,Lomzﬁp@omaﬁﬂ, omegm | wa

Lt )y

— FARELMEWTHAILAWED ms_n'
aw&ném%mwm %

HIND 148 LGYNGER THAN FORE L,
BEFHVITHELS S FOR 2UARQWING:

Fig. 35.1: Field characters of Rattus wrfius,



Pefage (Hairy covering): the hairisa typical-mammalian feature. The general body Rattus raftus (Common
Lair is thick set, somewhat coatse dorsally but soft ventrally. The hair on the snout or Rat-I: External Features,
muzzle, called vibrissae, are specialised tactile organs. , Genc;‘] A‘:f‘m"s:)_' and
Colour: the rat is a dirty ditch grey above (dorsal side) and 2 dull dirty white below igestive System

(ventral side). ‘
Size: it measures 18 to 21 cm from (e tip of the snout to the base of the tail, The tail is

longer than the body by one or two cm. -

35.4 EXTERNAL FEATURES OF Ratfus rattus

You have studied the external features of the rat from its dorsal side. Now turn the rat
over to the ventral side. Lay it in the dissection tray. Straighten its limbs well out and
pin down the palms and soles. Stretch the neck and straighten the head. Put two pins
___through the upper lip; this pinning is important'as otherwise the neck of the rat tends to
sag while you are working at its jaw region. With the help of Fig. 35.2 study the
external features of the ventral side as described below. )

MRS ORIYB

=
2

Fig. 35.2: Extcernal characters of scaifus rafins {Ventral view).
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There are four basic divisions of the body - head, neck, trunk and tail. '

35.4.1 Head

The low pointed head is a primiiive mammalian feature. Let us observe in detail its
structure along with the serse organs. .

a) Snout or muzzle: as mentioned earlier it is pointed and bears the following
structures — :

1. External nares ~ a pair of apertures shaped like commas in reverse and

situated ventrally on a small rounded protrusion of the snout.

2. Mouth, jaws and lips — the mouth opening lies ventral and is rhomboidal in

outline due to the projections of the upper and lower incisors. The upper jaw is
longer than the lower jaw. The lips do not cover the teeth and therefore the
mouth remains open even when the jaws are closed. The upper lip is cleft.
Vibrissae or whiskers — the snout is highly mobile and the rat feels the sides of
butrows and holes with its whiskers. The vibrissae are long stiff sensory
bristles highly sensitive to touch, They are arranged in four groups around the
muzzle and jasws, beneath the chin, over the eyes and on the cheeks.

b) Organs of special senses: these are the eyes and ears for sipht and hearing

1.

respectively, -

Eyes - sitwated dorsolaterally midway between the nostrils and the ears:
guarded by eyelids and eyelashes. The position of the eyes provides for a wide-
angle lateral vision.

2. External ears - these are extensions of the auditory apparatus, functioning to

concentrate and funnel in the sounds. They are unique mammalian features.
Each ear consists ef a semicircular lobe or pinna leading into a funnel or the
external auditory meatus. The ear is placed at the top end of the head.

35.42 Neck

A short but extensible structure between the head and shoulders. It provides for free
mobility of the head that is essential for it, to survey the environment.

3543 Trunk i

1t is barrel-shaped and forms the main part of the body between the forelimbs and hind
limbs. It is divisible into an upper thorax and a lower abdomen. Laterally, therc are
two mammary linds, each having a row of six teats or mammae.

a) Therax: a narrow pyramidal structure! which f:c_cls hard on touching. The hardness
is due to the ribs. It bears three pairs of teats - thoracie, axillary and pectoral
named on basis of their location:

y

c)

Abdomen: a broad portion soft to touch. It also bears three pairs of teats —

abdominal, pelvic and inguinal. _
The teats, nipples or mammae are papilla-like smail projections barely 2 or 3 mm
long. They are similar in appearance in both the sexes, only slightly enlarged in a

pregnant or lactating female. Their total number corresponds to the maximum

numkber of young bom in a litter.

Limbs: the limbs are relatiyely short in proportion to the body; the forelimbs arc
shorter than the hind limbs. Both limbs have a five-digit plan, i.c. they are
pentadactyl, The tips of the fingers and toes, as well as the palms and soles, have
thuck cushioned pads or plantar pads. These avoid friction while running, The
digits have long curved and sharp claivs for clinging and burrowing,

Fore iimbs: there are three parts — the proximal pari called upper arm or
brachium (directed downwards from the shoulder); the middle part called fore
arm or antebrachium (bent forwards at the elbow); a distal part called fore
paw or manus in line with the fore arm and linked with it at the wrist or

A



carpus. The first digit, thumb or pollex, is highly reduced and cluwless; the rest Rattus rattns (Common
are long and well clawed. Rat-X: External Features,
2. Hind limbs: this also has three parts, a proximal part called thigh or femmsr G"““D“.'“A':f"“g“f i‘“d
(directed downwards from the hip); a middle part ¢alled shank or crus (bent Isesive System
‘backward from the knee); a distal part, hind paw or pes (directed forwards from
the ankle, instep or tarsus). All the five toes are clawed.
d) Pelvis, pubis and penneum Pelvis: the region below the abdomen and below the
hips. Pubis: the region helow the pelvis lodging the urinaty and genital apertures.
Perineum: the area between the genital aperture and the anus. The anus [ies just in
front of the base of the tail. The other two apertures differ in the male and female
forming the parts of the external genitalia. The external genitalia are the only
sexually dimorphic character.
|. Female external genitalia: there are the threc apertures, urinary, genital and
anal seen in that order. A small pinkish conical pro_lection the glans clitoris,
overlies the urinary aperiure. The genital aperture in the middle is not opei, but
appears as a pit or depression in an immature rat. In a mature rat the opening is
wide. The distance between the genital and anal opening is very short.
2. Male external genitalia: there are only two apertures, a conumon urinogenital
aperture and the anal aperture. The perineal skin forms a pouch or scrotum with
scanty hair and wrinkled appearance. It lodges the male gonad or testis. Above
the scrotum ligs a small projection, the glans penis, at the base of which1s a
combined urinogenital opening. The penis or male intromittent organ is a tube-
like structure withdrawn as an S into a sheath and therefore not immediately
visible. The ano-penital distance is longer in the male.

3544 Tail

It is an extension of the body beyond the anus. It is abruptly narrow, long and tapered. Close
observation reveals neat transverse rows of small ovetlapping scales. The hair is scanty and seen
here and there between the scales. The scales speak of the reptilian descent of niammals.

35,5 GENERAL ANATOMY OF Rattus rattus

The study of the general anatomy concerns knowing the layout plan of the various
_ organs and organ systems in their natural or in sitx position. It helps you to understand
the organisation and the interrelationships of the visceral organs.

Note 1: The rat is dissected from the ventral side as most vertebrates are. The
reasons a) the bony and hard backbone or vertebral column is a major hindrance and
difficult to cut througl; b) the major blood vessels (aorta and posterior vena cava) are
situated dersally and they are quite likely to get punctured if the rat is opened from the
dorsal side; c) the hearl and lungs are likely to get damaged before the digestive system
is reached; d) most visceral organs are held by mesenteries (the visceral or peritoneal
merbrane) to the dorsal wall of the body cavity.

Note 2: As the rat is pinned with the ventral side up, there is a lateral reversion of the
left and right sides between you and the animal. Remember, when we say left or right
side, we refer to the animal’s left or right and not ours.

35.51 Procedure for Dissection and Display

You have already pinned the rat to the dissection tray to study the external features.
Now we will have to make incisions in the skin and muscle and pin them up so as to
expose the viscera,

QI TR
(e LMY ]

a) Incision

1. Hold the skin up in the pubic region and make a small V cut in the middle. From
this point proceed to cut straight forward medially right up to the lower lip.
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.8} Incision

2. The skin is held to the muscle by a whitish layer of adipose tlssue or fascia.
Releasing the skin from the muscle requires no use of the scalpel, as mere pulling
suffices.

3. Repeat this procedure with the ﬂaps of skin on the j _]aws neck, arms and legs.

[

b) Pinning

1. Pin the edges of the skin flaps ﬁrmly down at the points indicated in the figure.
Note that the pins always be driven deep and tilted outwards.

MUSCLES

1. Give a median strarght cut from the pubrc area upto the upper part of the abdomen.

- 2. As you reach the rib-cage, hold it up with a pair of blunt forceps and cut along the

sternum medially. You can thus be sure that you do not puncture the heart and mess
up your work. For this you must insert the blunt ended blade of your large sclssors
under the stemum and then make the incision.

3. Progress further with the median incision up to the jaw muscles to expose the
trachea,

4. Cutthe muscles along the length of the arms and legs.

b} Pinning

1. The muscle flaps on either sides of the body can be prnned along with the skin.

2. Remove and readjust the pins on the skin to do so.

3. The muscles of the jaws, neck, arms and legs do not need any pinning as most of
them can be teased or removed

RIB CAGE

Procedure to expase the thoracic viscera

1. Look below the last rib. You will be able to see a thin transparent and dome-like’
membrane stretching across the body cavity. This is the diaphragm that scparates
the thorax from the abdomen and facilitates breathing. It is a siructure special to
mammals.

2. Make slight cuts on the sides of the membrane to release it from the ribs. Do not

remove the diaphragm.

3. Trim the left and the right set of ribs as close to the dorsal sids as possible and
discard the pieces. This leaves you free to work into the thorax, Be careful as you
near the clavicle and the first rib. Do not cut too close here as the jugular veins pass
just below.

There is nothing much by way of display as we are to understand the general layout
plan of the organs in their natural positions.

35.5.2.  Description of the Viscera ‘

Let us now look at the plan of the visceral organs with minimal shifting and disturbance
to the structures. You must have the diagram as shown in Fig. 35 3 by the side ta mateh
thc labeiled pans with the description below.

Jaw and Neck Reglon Look at the region over and below the strong jaw muscles and
note the following structures — .

l. Salivary giands: there arc three of them, creamish and spongy in appearance

a) sub-maxiilary gland-largest and close to the mid-ling,

b) sub-lingeal - smaller and anterolateral to sub-maxillary,

c) parotid - smaller and somewhat ﬂat lying ventrolaterally lower to the other
two.
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Fig. 35.3: Generol onatomy of Raffus rattus.

2. Lymph nodes: there are three to four of them scattered between or laying over the
salivary glands. They are small, smooth, ovoidal and muddy-coloured structures
quite different from the salivary glands.

3. Lachrymal gland: An elongate, flat smooth walled structure anterior to the sub-

" maxillary salwary gland is the infra-orbital lachrymal gland.

4, Trachea; it is a thin-walled tube marked by rings-of cartilage. It runs through the
entire length of the neck, at the end of which it divides into Two very snort primary
bronchi. _

5. Larynx: seen at the beginning of the trachea, it is a2 widened cartilage covered

structure masked by the thyroid gland.

Thyroid gland: this is an H-shaped, brick-red coloured gla.nd

Oesophagus: this is not immediately visible; therefore shift the trachea slightly to

ife side. It is seen as a jong, thin and smooth-walled fube.

=Moo
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Thoracic Viscera: The two prominent structures are the heart and lun gs. The

- oesophagus also lics in the thoracic cavity but can be seen only vihen the lungs are

removed.

1

)

- Heart: lies in the middle of the thoracic cavrty, the ventricles arc large, conical and
tilted with the apex pointing to the left side (not yours but the rat’s!). The two car-

like flaps above the ventricles are the auricles or atria (singular: atrium), The heart
is covercd over by a thin- walled transparent pericardium. An oblique groove
running over the ventricle demaroates the left from the right ventricle,

Thymus gland: Look above the auricles = the thymus gland is séen as a shiny,
translucent, white flap. You can rnrss if you haye ruptured some blood-vessels.
Aortrc arch and anterior vena ava (plu ral: venae cavae). You have to Temove.
the thyriiiss gland and the’ pcrrcardral meémbrane. Be careful not to pu ncture the
heart. With a ﬁnger gently pull the Teart down The aortic arch is seen as a greyish

. prominent vessel rising up and loopmg down to the left. This is the major artery.

On either sides of the auricles you can see two: largc vessels, purplish-red in. colour
These-are.the left and right anterior venae cavae or maJor veins, -
Luings: Lic one on éach side of thie heart, anh lung is a very, bnght ﬂosh-pmk
coloured structure with a rather chocsy texture; a) left [ung thrs isa srngle

“undivided organ; b) right lung — this has four lobes: anterior, middle, pasterior and
"post-caval lobes, also called aprcal cardiac, d1a phragrnatrc and post—caval Iobes

respectwcly

Abdominal viscera: Mamly consrsts of the ahmentary canal and associated structures :
Start looking for the fol[owrng struotures from below tlle draphragm )

I

Liver: Large, deep-brick coloured and made of sovera[ ﬂap -like lobes. It accu pres
most of the upper and nglrt part of the abdonunal cavrty coverrng thié stomach like

“a hood.

Stomach: The liver lobes have to bc hﬁed and pushed up to see thc stomach
below. It can be seen as a large, curved sac-hkc structure occupymg most of the -
upper and left part of the abdominal cavity’

Spleen: Gently lift the wide outer curvatire of the stornach You can sec a darks
brick-red coloured long structure embracmg the outer curvature of the stomach. It
is of the same colour and textiire as the liver,”

Intestines: The coils of the duodenum and the ‘small intestines occupy all of the
middle part of the abdominal cavity. You will leam more about the subdivisions of
the small intestines while dissecting the digestive system.

Pancreas: It is a curdy, white diffuse structure not immediately visible until the
coils of the intestines are unwound, It occupies most of the mesenteries, the
membranes holding the coils together.

Pelvic Viscera: The pelvic area lies below the abdomlnal oawt},r and corresponds to the
hip region. It harbours the following structures

1.

2.

Caecum: This is a large blind pouchi at the terminal-end of the small mtestmes It -
takes prominence in the pelvic hidiiig othet structures below it. ’

Colon: Emerging from the caccum isa long, narrow and oorlcd structu re. It is‘a
part of the large iftestines. - - P
Rectum: It is a short straight tubo whlch Is the termma[ part of thc Iarge mtestmes

I ].l. UPUIlb Gut ai I.l'lU anus.

Kidneys: These are completely luddcn by !he loops of thc allmentary traot You
have to shift the tract to the left to see them, Each kidney is bean- -shaped and
coloured like the liver. The right kidney is lugher in posmon by'1.5t0 2 ecm from
the left kidney.

Gonads; The female gonads or ovaries and the gonoducts (falloplan tubes and
uterus) lic immediately below the kidneys. The male conads or testes are not seen
in a corresponding position as they are extra-abdominal and lying in a scrotal i -
pouch. The male reproductive glands, however, arc seen in the pelvic/pubic area. *



You will learn more about this in detail while dissecting the male and female Rattus rattus (Comnton

urinogenital systems - Rat-I: External Features,
. . . General Anatomy and

Digestive System

35.6 DIGESTIVE SYSTEM OF Rattus rattus

The digestive system consists of two divisions: the alimentary canal or tract, which
moves and processes the food and the dlgestlvc glands, which provide the enzymes.

35 6.1 Procedure for Dlssectlon and Dlsplay

By the time you finish the exercise on the general anatomy, the blood in the heart and
vessels would have somewhat clotted. This is just as well for we need to remove the
heart, lungs and trachea and this can thus be done with minimal bleeding; Follow the
steps given below and compare with the Fig. 35.4 as you go on.
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Fig. 35.4: Digest]i'e s-ys tem of Raftus rattus.
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"NECK AND THORACIC CAVITY

The dissectton in this region mainly concerns the display of the oesophagus. The
oesophagus functions to lubricate and transport the food from the mouth to the stomach.

1. Recall that the heart, lungs and trachea hide the oesophagus. Therefore, they all
need to be removed. With the fingers of one hand (DO NOT USE ANY
FORCEPS), hold up the lungs and heart in a single bunch and cut away. Cut the
trachea as well and discard them all. DO NOT CUT THE DIAPHRAGM. This step
exposes the long, narrow oesophagus.

2. Some bleeding is bound to occur as the clotting is only partial. To clear this mess,
do the following — drain out all the water; put a dry wad of cotton or clotl to mop
up the blood; repcat with fresh cotton/cloth until the bleeding is controlled; take the
tray to the tap, letting the water run over the bleeding poiat. Fill the tray with fresh
watcr and settle down.

3. You have already located the oesophagus in the neck below the trachea. You can
now see it continuing all threugh the thoracic cavity and piercing the diaphragm.

ABDOMINAL AND PELVIC CAVITIES

L. As the oesophagus emerges from the diaphragm in the abdominal cavity, it seems
to msert itself into the large bag of the stomach,

2. Most of what lies in the abdominal and pelvic cavities have been described in the
section on general anatomy. Since you are familiar with the description, our next
step is to proceed to uncoil the loops of the alimentary tract. This will help you to
know the various subdivisions of the intestines, as wall as their lengths and limits.

3. Display of the liver: You already know that the liver occupies most of the upper
and right part of the abdominal cavity. Lift the flaps of the liver lobes and spread
them on the upper right side. They basically fall into 2 left and a right subdivision,
Arrange the lobes as indicated in the figure. You can see that the smaller lobes are
held together by peritoneal membrane. Separate them and notc the following
structures: right side — two lobes, a medium-sized central lobe and 2 somewhat
curved smaller caudate lobe; left side—» three lobes, a small central lobe, a large
lateral lobe and a very small caudate or spigelian lobe.

There is no gall bladder in rats.

4. Display of the stomach: The stomach functions in grinding the food to a paste or
chyme and begins with the digestion of proteins. It has a high acid content. Having
shifted the liver, the stomach reveals itself in full shape. You can see it as a hu oe,
C-shaped sac with a wide curvature at the outer and left side. Look at tlie point of
entry of the ocsophagus and above it. A small peg-like projection above is the
fundus or upper part of the stomach. The large pear-shaped body with a wide outer
curvature and a shallow inner curvature is the cardiac part of the stomach. The
narrow funnel-like terminal part is the pyloric end of the stomach, which leads to
the intestines. '

5. Display of the small intestines and pancreas; The smalt intestines function in
further digestion and absorption of the food. The pancreas provides the alkaline
medium and enzymes for the same. They also secrete hormones to Facilitate the
liver function.

The small intestine begins as an abruptly narrow tube from the stomach, It is the

tongest puri of the alimentary tract and divisibie into three parts — duodenum,

jejunum and ileum. The limits of these parts are not so well demarcated. They are
histologically more different than extemally so. You have leamt about it in LSE-10

on Animal Diversity. .

2) Duodenum: The first part of the small intestines, it forms a long U-shaped
loop; it lodges within its curve the pancreas which will be described later.

b)  Jejunum: The middle part of the small intestincs, it Degins at the end of the
U-tum of the duodenum as a slightly wider tube. It is long and coiled; the coils
are held together by large sheats of folded mesenteries (the thin peritoneal
membranes attaching the alimentary canat dorsally to the body wall) which
need to be gently separated. As you de so, you can begin to see the pancreas.



0)

d)

Heum; The last part of the small intestines, it bégins at some point where the
jejunum very slightly narrows down. This demarcation is not exact. The ilgum
too is very complexly coiled. Uncoil the loops gently. USE ONLY YOUR
FINGERS TO RELEASE THE MESENTERIES. Having dissected open the

'small intestines, spread them out of the body cavity to the Ieft and pin to display..

Pancreas: it is the most diffuse (widespread) organ in the body. Curdy white
in appearanc, it begins at the duodenal loop and spreads its dendritic
branches extensively in the mesenteries. AS YOU UNCOIL THE LOOPS OF
THE INTESTINES, THE PANCREAS SEEMS TO TEAR APART AND
LOSE ITS IDENTITY. OBSERVE IT IN THE PROCESS OF UNCOILING
AND GATHER WHAT IS LEFT OF IT CLOSE TO THE DUODENUM.
You will also notice that there are several branches of blood vessels in the
mesenteries; some of them may rupture and blecd. Mop up the blood with
cotton or cloth.

6. Display of the large intestines: The large intestines function to absorb water from
the undigested contents and transport the faccal matter outside. It Iias three distinet
parts — the caccun, colon and the rectum. -

a)

b)

35.6.2

Caecum: It is a blind Iarge pouch at the junction of the end of the ileum and
the beginning of the colon, It tooks like ' huge wrinkled bean seed or 2

swollen worm. Its pointed conical end is the vermiform appendix.

Colon: Tt is a long, narrow and coiled tube; about half the length of the ileum
but wider. It looks knotted at intervals because of the pellets of fagcal matter.
The colon has theee subdivisions. The first or ascending colon moves
anteriorly forward from the caccum up to the liver, here it bends at right
angles to the left to form the sccond portion or transverse colon. Near about
the stomach, it bends downwards to form the descending colon. THE
UNCOILING OF THE COLON SHOULD BE DONE GRADUALLY SO AS
TO NOTE THE ARRANGEMENT OF THE THREE PORTIONS. AFTER
TOTAL UNCOILING, THESE PORTIONS GET DISLODGED AND YOU
CANNOT IDENTIFY THEM.

Display thc colon along with the caccum as you have done with the small
intestines.

Rectum: It is a dark grey short and straight tube lying in the lowest porticn of
the pelvic cavity. It opens oulside by way of the anus to void the faccal matter.
FINAL DISPLAY

For the final display, change the water, remove the pins holding the intestines
and the colon and layer a long strip of black paper below tuem, Repin. Also
line the ogsophagus and stomach below with black paper. Flag label these
organs.

Length of Alimentary Canal

Given below is the measurements taken of each region of the alimentary tract from one

rat, This

rat measured 21 cm from the snout to the base of its tail. These measurements

are not absolute values; they only serve the purpose of understanding the relative
proportions of the parts concerned.

Oesophagus - 85 cm
Stomach

(Outer curvature) - 7.0 cm
Duodenum - 8.5 cm
Jejunum - 335 cm
Tleunt - 58.0 cm
Colon - 27.0 cm
Rectum - 25 om
Total length - 145.0 cia

Ratties rattns (Common
Rat-I: External Features,
General Anatomiy nnd
Digestive System
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* The small intestines i.e. ihe duodenum, jejunum and the ileum together measure 100.0
cm or 1.0 metre! This is longest portion of the alimentary tract.

* The total length of 145.0 cm is approximately 7-times as long as the total body length
of 21.0 cm. This helps us appreciate how compactly packaged 4 long structure is within
a small space. -

357 TERMINAL QUESTIONS

What are the following structures adapted for?

i} Vibrissag.....o.oovevcverereeeronnn, e e s S

1) CRaWS... s e S

it} Plantar pads...........cooemvuimmrsvenereesieseseecnes s eeneeno

Fill in the blanks.

i) The poliex lacks a ................ ST

i) The ano-genital distance in the females is co.nvnrreeeevevn. than in males.
iii) The nature and arrangement of hairs on the body is called ..........ccooecrrrnunn.s

State whether the following structures in the rat are mammalian or reptilian.

i) Hair................ rineeeaeens
) Claws ..coooiiivivinn e
i) Scrotum ...... e,
) Pinna ..o,
V) Scales ...,
vi} Mammae............... et -

Make a neat labelled drawing of your dissection of digestive system.

Mention the location of the foliowing.

iy DPyloricend ...

1) Vermiform appendix ......oouieceeoeeereeser oo
i} Bymplinodes ..., oo e oo e ;
V) THACRER oottt e e s e e e



EXERCISE 36 RATTUS RATTUS-11: THE

\ CIRCULATORY SYSTEM
Stru cture
36.1° Introduction
' Objectives

36.2° Material Required

363 The Venous System of Ratius rattus
o Procedure for Disseclion and Display
Veins of Jows and Neck
Veins of Shoulder afid Arm
Veins of Thorax
Veins of Abdominal Region
Veins of Pelvic ~ Pubic - Inguinal Area and Legs
36.4 The Arterial System of Rartus ratius
Procedure for Dissection and Display
Arleries of Thorax ,
. Arleries of Neck, Shoulder and Atm
Arteries of Abdominel Repion :
Areries of Pelvic — Pubic— Inguinal Arca.and Legs
\36.5 Terminal Questions

36.1 INTRODUCTION

The circulatory system as you will recall from Unit 8, Block 2, LSE-10 bepins at the -
heart with the aorta or the main trunk artery and ends at the heart with the anterior and
posterior caval veins or the major veins. The arterial system is constituted of the aorta .
and all its major and minor branches carrying oxygenated blood away from the heart
and supplying it to various organs and tissues. The venous system is constituted of
small veins collecting deoxygenated blood from all the organs and tissues; these veins
_unite to form larger veins, all of which ultimately drain into the caval veins roturning
the blood to the heart.

The blood in the veins is physicochemically different from that in the artenies.
Basically, it is low in O; and high in CO». Thus the veins appear deep purplish-red in
colour as compared to the bright scarlet-red colour of the arteries. Other differences
arc tabulated below. It should help you to distinguish easily between the arteries and
veins. : :

"VEINS ARTERIES
1. Are generally larger in diameter. For 1. Arte generally narrower in diameter. For
example, the jigulars in the neck. example, the carotids in the neck.
2. Being thin-walled, they are collapsible. If i 2, Being thick-walled, they are not
you press a vein for some time, it zollapsible. Pressing an artery does not
. blanches, because the bicod moves away blanch it as the blood in it flows rapidly
and pets dammed elsewhere. : and under great pressure.
3. Many large veins are quite superficial 3. Almost all arteries arc deep-seated. It.is
and most of them require a minimal necessary to remove most of the veins as
. clearing of tissues to expose them. they mask thie arteries.
4.  Since the blood in veins moves towards 4. Since the blood in arteries moves towards
the heart, smaller or contributory veins {he heart, a large artery is said to branch
unite to form larger veins. into smaller arteries.

In the present unit you will be expected to dissect a rat in order to display and flag
label its venous and arterial systems. The dissection of these two systems will help
vou to know the basic plan and names of the components of circulatory system of the
rat, as well as most mammals. :

I8
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Objectives

After completing this exerci~ s ou should be able to:

of

* dissect and ylag label both the srciial and the venous systeins,

distinpuish between arterics and veins by their colour, texture and appcarance,
demonstraie the similaritics and differences in the olganisation of the two Systems,
relate the names of arterics/veins to their respective urgans of supply/drainage,
draw a well-labelled diayyam of both the system.

36.2 MATERIAL REQUIRED

WA A W -

Mature rats (Rattus rattus)
Chloroform

Killing jar with lid
Disscction tray

Pins

Large beakers with water
Petri dishes to collect discarded tissues
Cotton wool

Blotting sheets

10. Napkins .

I1. Dissection instruments

12, Any antiseptic solution

13. White and black paper

14, Fiag labels

15. Hand lens :

16. Laboratory manual

17. Pencil and eraser

36.3 THE VENOUS SYSTEM OF Rattus ratins

Points to Ramember

1. In your first attempt at dissection, the venous system must be attempted prior to the
arterial system. The reason — veins arc more supcrficial and are visible without the
need to remove the arteries.

2. DONOT PERFORM THE DISSECTION OF VEINS UNDER WATER. If you
do, you will soon lose sight of some of them as they blanch (lose colour). This
dissection can casily be done without water. DO KEEP WET COTTON WADS
OVER THE EXPOSED VEINS.

3. For display flag label the major veins.

36.3.1 Procedure for Dissection and Display

For your convenience, the procedure has been divided part-wise such that cach part
when completed can be covered with wet cotton. You can also take a short break
between completing one part and beginning the next. Don’t take too long as the rat is
drying up! Take the guidance from Fig. 36.1, :

36.3.2 Veins of Jaws and Neck

1. Just after cutting open the skin (Refer to subscction 35.5.1) and pinning it, you
can sec a promnent vein bulging on either side of the neck, This js the external
jugular vein. We expose this vein and its contributaries first. Selear any one side
for your work.

2. With a pair of finc forceps, tease the muscles and memibranes carefully over the
veins, Follow the course of the vcin from the figure as yon do so.

[P —



the four contributory veins (two of the anterior facial and two of the posterior
facial} uniting to form the ¢xternal jugular,

4. At the outer margin down Lhc neclc the external jugular receives an anterior
jugular vein. ‘

5. Clear the external jugular down upto the point where it is seen to enter the rib
cage.
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Fig- 36.1: Venous system of Raftus rafties,
36.5.3 Veins of Shoulder and Arn

1. A slight incision in the muscle along the length of the arm is cnough to expose
the brachial vein and another one parallel and above it, the cephalic vein.

J;/,TH\'RGC_FI.'IQ@LJ\, .

Remove the lachrymal gland, salwary glands and lymph nodes in the jaws to see : Rattus rattus —11: The

Circulatory System”
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2,

Clear these veins towards the heart to reach the rib cage

36.3.4 Veins of Thorax

1.

A

11.

12,

13.

14,

16.

Make a medial incision in the muscle in the abdominal region upto the

diaphragm, DO NOT MAKE A MEDIAL INCISION IN THE RIB CAGE. If you
do, you will lose the veins in the chest wall - the anterior intercostai vein.

The anterior intercostal veins of both sides mn close fo the midline in the chest
wall; to retain one, you cannot avoid cutting the other. If you need the vein on the
right side, then cut the rib cage t6 the left of the midline and vice versa, -
Take the incision up to the upper’ vart of the thorax and into the neck to cxpose '
the trachea.

Trim the rib cage laterally on either side and close to the body wall. TAKE

CARE WHEN REACHING THE CLAVICLE AND RIBES. Now, the ribs will lift
up as two flaps; one of them will have the anterior intercostal vein running along
its underside; retain this and cut the other flap off. .-

Trim the retained rib flap ic a very narrow strip jist wide enough for the display
of the anterior intercostal vein, -

Look for the internal mammary along the flanks running in the skin below the

. Tow of teats. You will need to remove a layerof fascia to cxpose this.

Cut and remove tlie pericardium to expose the heart, aorta and the caval veins.
Focus your attention closely on the groove over the ventricles, You may notice a
small vessel curling upwards and disappearing into the heart; this is the coronary .
vessel indistinguishablc as artery or vein due to its extremely small size. i
Clear the membranes beneath the aortic arch and release it from the surrounding
structures. Slip a piece of thread with a fine forceps beneath the aortic arch and

tie it tightly. This aortic ligature will help you retain the blood in the heart as you
cut away the rest of the aortic trunk. Cut the aorta distal to the ligature taking care
not 10 damage any veins. Mop up the hlood, wash ‘and fil] the tray with fresh

clean water. ' .

Pull the lieart slightly down to expose the Jeft znd the right anterior venae

cavae, Look for a thin internal jugular vzin running down by the side of the
trachea and snicring the anterior vena cava close to the heart,

You can also sce a short vertebral vein eatering the caval vein outer to the
intenal jugular, - s

The cephalic znd brachial veins from the amm and the internal mammary and
antecior intercostal from the thorax converge near the first two 1ibs to form the
subclavian vein, The jugulats and the subctavian converge to drain into the
anterior vena cava. Clearing this junction is a crucial step requiring skill and
concentration. Carefully trim the stumps of the clavicle and the first rib and
separate, DO NOT APPLY TOO MUCH PRESSURE HERE AS YOU MAY
PUNCTURE THE ANTERIOR VENA CAVA. With a minimal clearing of
membranies, you can see all the veins draining into the anterior vena cava.
Dislodpge the hungs and push them sidewards. Lift and tumn the ventricles up to
expose the posterior vena cava. It is the broadest vein. '

You can sec a small and narrow vein to the left of the posterior vena cava, This is
the azygous vein that curves up to cnter the left anterior vena cava. It reccives 7-
8 pairs of veins transversely; these arc the paired intercostal veins from the ribs

thn i TP P
and thoracicmuseles.

. The pzygeus also reccives at the top a short unpaired hemizygous vein collecting

btood from the anteror few ribs anrd muscles.

Lil the heart now to the right side and locate the puimonary-veins emerging
from the lungs and entering the left auricle of the heart. Tt may be a little difficult
to see it dug to the farge postcaval vein close to it.

36.3.5 Veins of Abdominal Region

L.

Shift the alimentary canal outside the body cavity to the leRt. There are two types
of veins i this region —



a.. Paired veins draining into the pqsteﬁor vena cava and
b. Unpaired veins from the alimentary canal alone draining into the liver.

Paired veins — Move down bélow the diaphragm where the posterior vena cava is
seen to pierce through. Here it receives a pair of phrenic veins from the diaphragm.
Further down, it receives a pair of hepatic veins from the left and the right liver lobés.
The other paired veins include renal veins from the two kidneys situated at two
different levels; suprarenal veins from the adrenl glands located above the kidneys;,
the gonadial or genital veins from the ovaries (therefore orly in the female) — the
right ponadial vein enters the postcaval directly, while the left gonadial vein-joins the
low—p]accd renal vein.

Unpaired veins — As stated carlier, the veins from the alimentary tract do not cnter
the postcaval but instead collect into one main vessel or the portal vein, which enters
the liver. This is the hepatic portal vein. (You have leamt about the significance of
the hepatic portal system in LSE-10, Block 2, Urul: 8) The contributory veins of the
hepatic portal vein are -

i) Coeliacomesenteric vein formed of lienogastric vein (from spleen and stomach)
.and pancreatico-duodenal vein (from pancreas and duodenum;)

il) Anterior mesenteric vein from the small iniestines

iil) Posterior mesenteric vein from the large intestines

36.3.6 Veins of Pelvic — Pubic — Inguinal Area and Legs

1. The beginning of the pelvic arca is marked by the entry point of a pair of ilio-
lumbar veins entering the posterior vena cava, All the veins in this area and legs
are paired veins.

2. - Look below the ilio-lumbars; you wi ll not miss thc fork. The two veins forming
the fork and umtmg to form the posterior vena cava are the paired common iliac
veins. '

3. Proceed to the inguinal region and further down to the legs clearing the muscles
along the way. Several veins secm to enter the common iliac vein. The first such
vein is the inferior epigastric vein coming from the hip joint. It enters the
common iliac from its superior side.

4. From the inferior side, the common iliac receives two veins, viz,, the internal

fltac (lnnermost in position) and the external iliac (outermost in position). The

extemal iliac comes from the thigh wlulc the internal iliac comes from the
inguinal-pubic region.

Look medially to trace the veins draining into the intemal iliac. Two very short

veins (three in the male) enter it interiorly. These are the — vesicular vein (from

the urinary bladder), the pudendal vein (from the external genitalia) and the
spermatic vein (from the testis) in the male only.

6. The external iliac receives two veins; they are the femoral vein (from the outer
border of the thigh) and the saphenous vein (from the inner border of the thigh).
The saphenous vein is commonly and crroncously referred to as the sciatic vein.

7. A single median vein coming from the tail enters the post caval vein just above the

N

fork. This is the caudal vein; to locate this, tcasc the tail muscles as it is deep seated.

36.4 THE ARTERIAL SYSTEM OF Rattus rattus

Points to reinember

1. This dissection has to be performed completely under svater.

2. As most arferies are deep-seated, the superficial veing masking them hava to be
removed; it is adwisable to ligate all the three venae cavae before cutting the veins.

3. When you remove the veins to expose the arteries, it will Le w: ogihwhile to racali
and revise the names of the veins, which you remove.

4. Flag label the major arieries for dJsplaymg

Rattus rattns — X: The
Circulatory System
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36.4.1 Procedure for Dissection and Display

The procedure is quite similar to that of the venous system. Minor differences are
there in the order in which you begtn andprogress. Normally, we begin with the
thoracic cavity and then proceed to the neck, shoulder and anns. The posterior arteries
below the chaphragm are exposed last. Refer to Fi gure 36.2.
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Fig. 36.2: Arterial system of Raffus ratfus.

36,4.2 " Arteries of Thorax - _
1. Work on the b cége to dissect and d.ispla.}' the anterior intercostal artery

Note that the aortic a:ch loops up and then curves down to the lcf’r side to
disappear below the heart. -
3. Look closely between the auricles; you can see a blood vessel curving down mto =
the ventricles; this vessel is lodgcd in the groove between the two ventricles. As



_ to be distinguished from each other.

stated earlier, this is the coronary artery along with the'coronary vein; too small
Between the loop of the aortic arch and thé auricles is a small gap; seen in-this
gap is a blood vessel bifurcating with each branch entering a lung. These two
branches are the pulmonary arteries small enough to be missed but very
significant as far as circulatory function is concerned. Push the heart to onc side
and stretch the lung of the other side to see the pulmonary artery. Do the reverse
to see the artery of the other lung,. R

Lift the heart up; can you sec the post-caval vein? It hides the descending limb of

- the dorsal aorta from view. THE REMOVAL OF ALL THE CAVAL VEINS IS

CRUCIAL TO THIS DISSECTION. ' .

Ligation and removal of the venae cavae involve the following steps:

a) Clear away the remnants of the pericardial membrane and peritoneal
membranes that hold the venae cavae to the adjoining structures.

b). Once the venae cavae are freed,-you can push the tip of a fine forceps under
each vein, pulling a piece of thread below to ligate it. o

¢) Tie each vein close to the heari tightly with two knots. All the caval veins
must be ligated properly. ' '

d) Cut cach caval vein away from the ligature and immediately mop up the
blood with cotton or cloth so that flooding of blood does not occur.

¢) Drain the water, wash and refill the tray with clean water,

Look at the ascending limb of the aortic arch looping to the left; you have to shift

the heart to the right and separate the £wo Jungs so as to see the descending limb |

of the aorta as well. This descending limb empty remnants of the postcaval vein

and the peritoneal membranes. It is now seen fo pierce the diaphragm and enter

the abdominal cavity.

Do not miss seeing the 8-9 paired intercostal arteries emerging from the dorsal

aorta and supplying the ribs and muscles of the thorax.

36.4.3 Arteries of Neck, Shoulder and Arm

" These arteries are now casier to trace after the veins have-been drained off.
1.

The loop of the ascending limb of the aortic arch gives rise to thres stems of
arteries — one to the right called innominate or brachiocephalic artery and two
to the Ieft, an inner common carotid artery and an outer subclavian artery.

‘The innominate on the right bifurcates into a common carotid and a subclavian
while these two arteries have independent origins from the left side. From here
onwards, the plan of the left and right side are identical,

Cut the muscles in the neck and clear the tissues to cxpose the trachea and thyroid
gland. The left and the right common carotids can be seen running parallet with
the trachea. On reaching the jaws, each common carolid bifurcates into an
external carotid and an internal carotid. These branches supply the brain, head
and jaws.

The subclavian artery and its branches can be traced with a fine forceps. Some
stumps of vein with residual blood may be seen overlying the astery; remove
them. This subclavian artery gives rise to branches from its anterior as weli as its
posterior side. The anterior side branch s the thyrocervical artery (supplying the
neck and thyreid glands, munning forward and crossing below the common
carotids). The posterior side branch is the anterior intercostal artery (supplying
the ventral part of the thorax). You have already traced it in a narrow flap of the
cut rib cage.

After giving rise to the branches mentioned above, the subclavian attery
continues as the axillary artery. This too has branches arising from its anterior
and posterior sides. The anterior side branch is a subscapular artery moving
obliquely outwards and round the arm to supply the shoulder region. The
posterior side has two branches; and internal mammary that runs in the skin
along the mammary line parallef to the corresponding vein, and a long thoracic
artery, outer to the former but crossing it to supply the flanks or the lateral sides”

Rattus rattus — II: The
Clrculatory System
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of the thorax. You have to tease the fascia over the muscles to expose these
arteries. :

6. The continuation of the axillary artery following its branching is the brachial
artery. It gives rise anteriorly to a circumflex humeral artery (supplying the
upper arm and elbow) and then continues into the forearm and paws as two
arteries — the radial artery and the vinare arfery.

36.4.4  Arteries of Abdominal Region

The abdominal segment of the dorsal aorta runs the same course as the postcaval vein
and lies close to its left. It can be distinguished from the vein by its greyish-white

- colour and narrower diameter, Remove the remnants of the postcaval vein. The dorsal

aorta gives risc to two types of veins — unpaired (to the alimentary canal) and paired
(to the rcst of the visceral organs).

Unpaired arteries - These have a slightly different plan from that of the veins. The ~
branches are:

: \

i) Coeliac ariery whose further branches are the oesophageal artery (to the
oesophagus); the gastric artery (to the stomach); the splenic artery (to the
spleen) and the pancreatico-duodenal artery (to the pancreas and the
duodenum).

i) Anterior mesenteric artery whose further branches are the intestinal artery (to
the jcjunum and ileum); the anterior colic artery (to the caccum and the
ascending colon) and the middle colic artery (to the transverse colon), .

iii) Posterior mesenteric artery (to the descending colon and the rectum).

In order to display the arieries of the alimentary canal, shift the tract to the left
spreading the mesenteries and the coils. DO NOT DAMAGE ANY BLOOD VESSEL
WHILE UNCOILING AND SPREADING THE INTESTINAL LOOPS. If there is a
rupture, just mop up with-cotton. '

Paired arteries - These are the:

1) Phrenic arteries to the diaphragm. -

1)  Hepatic arteries to the liver, ™

i)  Renal arteries to the kidneys with suprarehal branches to the adrenal glands.

1v)  Gonadial arteries to the gonads and the gonoducts (the plan is identical in the
male and the female rats unlike the gonadial veins). The right gonadial artery
arises independently from the dorsal aorta while the left arises as a branch of
the left renal artery. The gonadial artery in the male is much lenger as it has to
reach down to the testis. '

v)  Tiolumbar arteries to the pclvic girdle and muscles.

36.4.5 Arteries of Pelvic — Pubic ~Inguinal Area and Legs

1. "Look at the dorsal aorta below the iliclumbars where it bifurcates in the pelvic

region. Each fork is the common iliac artery entering the thigh.
2. Tease the muscles in the thigh to follow the course of the common ihac. It runs a
" short distance to split into an outer epigastric artery or external iliac and an
inner internal tac. . )

3. The internal iliac forms three arteries immediately inferior in position. They are
the vesicular to the urinary bladder, the inferior rectal to the urethra, rectum and
anus, and the pudendal to the extemal genitalia. The internal iliac further
continues as the deep femoral or sciatic artery into the inner sides of the thigh.

4. The epigastric or the external iliac proceeds as the femoral artery to the hip joint
and outer sides of the thigh.

5. The il has a single median caudal artery running between its muscles. It arises
from the dorsal aorta just above the fork point: You have to trace and expose it
just as ycu do the vein.



36,5 TERMINAL QUESTIONS | o  Raitus attus - II: The

Clrcalatory Syster

1. Méke 2 neat labelled drawing of ybur dissection of venous system. Have you

ruptured any vein? Draw it nevertheless, as shown in the figure 36.1 and put an X
mark over it..

" Which part of the body. do the following arteries supply?
D) Femoral AHEIY ... ..ot e e s e e e e s s e
i1} External 1iac rtery v ...ov it e e iee s vee e e et e e e
111) Pudendal arlery ........ ... oo et e e e e e e

19) BRAChIAL BOEIY ... v vt ot ot et eee et e e e oe ot et

Differentiate between systemic and pulmonary veins.
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Animal Diversity Lab. 4, Make a neat labelled drawing of your dissection of arterial system. You can take
the guld'mcc from Fig, 36.2. Have you mptuied any artery? Draw it ncverthcless

as shown in the figure and put an X mark over it. -
5. In what region of the body ycu can find the following veing?
1) JUGUIAE VEIDS oo ettt e et
ii). COrONArY VESSEL. ..uieiirieret ittt ettt e ettt S
11} SCIAC VEINS..ve.tieieresieir et res i s e et ettt st e st SR
6. 'Write down the do’s and don’t that you should follow while dissecting the venous
and arterial system of the co;nmon rat.
198 - _ . |



EXERCISE 37 RATTUS RATTUS 111: THE

URINOGENITAL SYSTEM
Structure * |
37.1  Introduction
Objectives

37.2 Material Required

37.3  The Male Urinogenital System of Ratfus raffus
Structural Orgenization of the System
Procedure for Dissection and Display

374  The Female Urinogenital System of Rattus ra!rus
Structural Organization
Procedure for Dissection and Display

37.5 Terminal Questions

37.1 INTRODUCTION

The urinogenital system (Refer Unit 9, Block 3, Course LSE-10) consists of two
independent systems, quite unrelated in function. They are:

1. The urinary or cxcretory system that functions to filter metabolic wastes from the
blood and eliminates them; it also functions to regulate the salt-water balance of
body fluids.-

2. The genital or reproductive system which functions to produce haploid sex cells
or gametes and sex hormones for maintenance of reproductive functions; in the
female it further serves to support and nourish the developing offspring.

These two systems, although functionally unconnected, are physically in intimate
contact due to developmental similarities. Some parts of their duct systems have a
common embryological origin, later diverging and modifying to suit individual
functions.

Tn the male, the terminal part of the duct or urethra is still a common passage shared
by the two systems for the discharge of urine and semen.

In the female, however, there is absolutely no connection at all because of a separate
urethra (exclusively for the passage of urine) and a vagina (exclusively for the
discharge of gonoduct secretions and the birth of the offspring). Thus in t.hc female at
least, the term ‘urinogenital” becomes a misnomer. :

The two systems do sharz some common features with respect to their organisation.
Both have a main functional organ, followed by a system of ducts as a passage for the
functional products, and a dischargze dperture outside the body in the pubic region.

In the exeretory system, the main functional organ is the kidney, the duct system
consists of the ureters and the urethra, and the discharge aperture is the urinary or
urethral onifice.

f— aslin avanln el e 4l - L. al - s addlna J.a
1 wi ais xvpluu.wuvv a.yau.rur. i l.us-u.u. l.uu\.-uuu.m uxbm. l.‘J Uil u:..‘.lu: ana uiy auct

system consists of the epldldymjs and vas deferens ending in the common urethra.
The genital orifice therefore, is the ursthral orifice as well (a common urinogenital
aperlure).

Tn the fesnale reproductive system the main functional organ is the ovary, the duct
system coraisie of the ﬁ:llnnmn tobe, the nterys, the cerviz g and the vaging and the

discharge aperture is a separate geniiai orifice,

In the present exercise, you will see that the excretory systems are exactly similar in .
both the sexes while the reproductive systems are grossly different. Shown below are

L=
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two simplificd diagrams of the male and female reproduchve systems of the rat
(Fig. 37.1). Make a comparative study before you proceed with either of the two -
dissections. - _
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Fig. 37.1: Simplified disgrams of the male (1} and female (;; ) urinogenital systems.

Objectives

After comp‘leting this exercise, you should be able to:

dissect and flag label the urinrogenital systems of both the male and female rat,
dentonstrate and compare the organisation of both the systems.
briefly describe the functions of the various structures.

draw neat labelled diagrams of the male and female reproductive syster.ns and
highlight their differences.

Points to remember

You have learnt to differentiate betwzen a male and female rat under section 33.4 of
exercise 35 and shown in Fig. 35.2.

1. In amale, the scrotal sac is not always prominent as sometimes, the testes ascend
into the abdominal eavity. If you see a wrinkled perineal skin without any
aperture, then massage the abdomen downwards and the testes will descend
down.
2. If you find a femalc in an advanced state of pregnancy, do proceed to dissect it. In -
such a female there is tess fat masking the structures thiat are all hypertrophied
and prominent. You mwst of course disscct a non-pregnant rat as well,

37.2 MATERIAL REQUIRED

Mature rats

Chloroform

Killing jar with lid

Dissection tray

Pins

Large beakers with water

Pciri dishes to collect discarded tissues _' .

Oy R WS —



8. Cotton wool

Rortus rattus TII: The

9. Blotting sheets . . Urinegenital Sy?tcm

10. Napkins

11. Dissection instruments
12. Any antiseptic solution
13. Hand lens

14, White and black paper
15. Flag labels

16. Laboratory manual
17. Pencil and eraser

37.3 THE MALE URINOGENITAL SYSTEM OF Rattus
rarus

3731  Structural Organization of the System ' .

The following description is a brief explanation of the structural organisation of the
various parts of the male urinogenital system,

The reproductive system begins with a pair of gonads or testes lodged extra-
abdominally in the scrotal pouch. Their internal duct system connects externally to the
gonoduct system. The gonoduct system bepins with a minute set of efferent ductules
(not visible to the naked eye), that lead into the epididymis. The epididymis is a
prominent C-shaped organ embracing the testis. It is divisible into a cobra-hood like
head (caput), a long, slender body (corpus) and a bulbous end portion (caudz). The
vas delerens arises as a narrow, long tubular duct from the end of the epididymis. it -
makes a sharp bend reflecting upyards from the scrotal pouch into the pelvic cavity
via the inguinal passage. Here, it enters the urethra close to the neck of the urinary
bladder. Its entry point is largely masked by well-developed accessory sex glands,
mainly the prostate gland. To continue with the explanation of the duct system, the
urethra as mentioned earlier receives the contents of the urinary bladder as well as
spemns from the vas deferens. It thus becomes 2 common passage for the two systems.
The urethra continues its passage outside as an extension, the phallus or peais.

The accessory sex glands are of different types and very well developed in the male,
They are cach a pair of seminal vesicles, zoagulating glands (anterior prostate),
ventral prostates, dorsal prostates, bulbourethral glands (or Cowper’s glands),
ampullary glands and the preputial glands. Excepting the Cowper’s and the
preputial glands, all others are concentrated around the anterior part of the urethra,
The Cowper’s giands are situated at the junction of the urethra and the penis. The
preputial glands are situated at the terminal end of the penis as part of the prepuce or
foreskin. '

The excretory system begins with a pair of asymmetrically placed kidneys. These
bean-shaped structures have their concave facets inwards from where a fine
translucent white duct, the ureter, emerges. The two urcters run posteriorly and dorsal
te the eaminal vesicles and the end of the vas deferens. From here, they curve upwards
to cross the vas deferens and oater ihie etk of tie urinary biadder. The urinary

bladder, as mentioned, drains into the uretiira.

3732 Procedure for Dissection and Display

1. Pin the animal high up in the tray so as to bring the pelvic region in the middle.
This will give you more freedom to work in the posterior region. You can cut the
fail i¥ you find it interferding although it is not necessary to do so. Keep the figure
37.2 at your side for the guidance. :

2. DO NOT ADD WATER TO THE TRAY UNTIL YOU REMOVE THE
ALIMENTARY CANAL. YOU HAVE TO BE SPEEDY WITH YOUR WORK
OR THE TISSUES WILL DRY UP.
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Fig. 37.2: Male urinogenital systein of Radtus rasfus.

Make a median incision in the scrotal skin (where you see a depression besween

ée two bulging testes) up to the pink tubercle of ihe penis — the glans penis. -
Steet with the skin abave the glands and elit medialiy up ta the thorax, Cut
sidewards bordering the thorax; we don’t need io go further forwards as our work
area concerns the posterior ragion only. Cut the skin in the legs and free the flaps -
from the underlying fascia and pin.

Noie that tnere 15 o fascia or muscls bejow the scrotal skin. Do you sec 2
transiuceitt and gicssy membrang inside? Cut (s membrane and tease on both

the sides. You can now see the two testes s two large ovoid cream-coloured

glossy struciures. Hoid each testis by a biunt forcaps and pufi outwards gentiy.

Look betow. You can sec the epididymis ia ciose contact beneath it. Even with &
slight pressere applied to them, the testes alopg with the epididymis disappear

into o pelvie cavity. It does sot matter if they do. Procecd further with the
dissestion.



Look into the muscles on either side of the glans penis; lodged in the muscle is 2
pairt of large, flat, spoon-shaped structures. These are the preputial glands.
Release them by teasing the surrounding muscles. They are flat, rubbery and light
pink in colour with short ducts opening into the prepuce.
Your next step concerns with straightening the penis out from its sheath. In
repose i.c., when withdrawn, it lies like an S within the sheath. Trim the prepuce
all around the glans taking care not to cut the preputial glands away. Gently pull
the tip of the penis while releasing the surrounding tissues; its full length now
becomes visible. Straightening the penis out from its sheath must be done before

. proceeding to cut open the viscera as othenwise, it may get cut away while slitting

10.

11.

12

14.

15.

16.

17.
18.

19.

20.

the muscle.

Cut open the viscera and pull out the loops of the almwntary tract. Locate the
colon and cut as far down as possible. BE CAREFUL NOT TO DAMAGE ANY
MATOR BLOOD VESSELS, THE URETERS OR THE URINARY BLADDER.
Make another cut between the oesophagus and the stomach. The alimentary canal
is not yet free as it is held by the mesenteries and blood vessels; cuf these as well.
Bleeding will occur; mop up, clean and wash. Discard the cut alimentary tract.
ADD WATER TO THE TRAY AT THIS STAGE.

Look forthe urinary bladder; it can be seen as a sniall straw-coloured balloon just
above the pubic bone.

Two prominent cream-coloured structures curving like horms lie just above the
bladder. They have saw-like margins and are the seminal vesicles.

Lodged in the inner curvature of the seminal vesicles can be seen an clongate,
pale-pink coloured coagulating gland. Try and separats the two glands by
releasing the membrang between them.

Just below the nrinary bladder are a pair of bulging and spongy glands which are
the ventral prostates. '

. On either side of these glands can be seea the entry point of the vas deferens.

Tease the tissues surrounding the tenminal end to be able to see the ampullary
glands. They may not always be distinct.

If the testes are still in the scrotal pouch, push them up so that all the structures
i.c., the testes, epididymis and the vas deferens can be seen together.

Locate the ureters from the kidneys to the neck of the urinary bladder. Tiit the
bladder down to sea their entry dorsally. Can you see the ends of the ureters
crossing the ends of the vas deferens?

Further clearing requires the cutting of the pubic symphysis and removing
wedges of pubic bone. Insert the blunt end of your large scissors lifting the blade
up as you cut the symphysis. Make two morec cuts on cither sides of the median
cut and remove the bone. Bleeding will occur and is unavoidable. Change the
water and proceed. Lok inito the space from where the pubic bone was removed.
The urethra can now be seen as a short and broad tube just below the urinary
bladder and ventral prostates.

Clear the tissues around and below the urethra and note its continuztion with the penis.

Turn the seminal vesicles and bladder down to sez the dorsal side of the urethra.
"Two compact, pink and spoagy lobes similar in texture to the ventral prostates
can be seen. These are the dorsal prostates.

The Cowper's glands lic at the junction of the urethra and the penis; but they are
somewhat deep-scated lo be seen immediately. To expose them, put a finger
below the base of the tail and push upwards while tcasing the muscles at the
junction. A small pea-shaped white gland will pop up. Hold the gland and clear
further 19 soc its duct entering the junction. Repeat on the other side.

Your dissection is now complete. To display, lay black paper below the testss,
penis and preputial glands and pin to hold them in place. Also slip appropriztely
sized strips of black paper below the uretlua, ureters and the glands. Flag label all
the parts you want to dispiay.

Rattus ratins II1: The
Urinogenital System

03
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37.4 THE FEMALE URINOGENITAL SYSTEM OF Rattus
' ratins

37.4.1 Structural Organization

The description below conceens the structural Organization of the fermale reproductive

system. The female reproductive system begins with a pair of gonads or ovaries

sttuated in the pclwc cavity just below the kidneys. They are enclosed in 2 thin

membranous sac, the periovarian sac. As they have no internal duct system, they

release the gametes or ova by rupturing. The released ova are picked up by the first

part of the gonoduct system viz. the fallopian tubes. The fallopian tube is a very ‘i
simall, white and tightly coiled narrow duct with its open end applied to the i
periovarian sac. The other end leads into the wider-bodied uterus. The rat uterus is T
bicornuate i.¢., it has a short straight body or covpus leading anteriorly to two o
diverging horns or cornua (singular: cornu). The whole structure appears as a.Y. The

fallopian tube connects with the cornu of its side. The corpus leads into the cervix

which is not visibly distingunishable from the former, The cervix can be felt to be as

firm and hard structure compared to the sofl and pliant corpus. The last segment of the
gonoduct system is the vagina. It is a broad and fong tube highly stretchable i n nature.

1t opens outside by the genital orifice or vulva.

The accessory sex glatids in the female are poorly developed structures not visible

cxtemnally. The only visible structure is the preputial gland or the clitoral gland. It has

the same appearance as in the male, its duct opens into the preputial akin covering the

vulva and the gerital tubcrgle or the glans clitoris above it. The excretory system in

the female is exactly similar to that in the male. The orly difference being that the :
urethra is a separafe and ehcluswc passage for the urine. The vagina below it is '
exclusively a penital duct.

3742 Procedure for Dissection and Display

" 1. Open the skin and muscles from the ¢litoris forwards up o the thorax. Proceed to

open the viscera and pin the skin and muscles as explained earlier, Keep figure

37.3 along side for your reference. )

Expose and clear the preputial glands.

Remove the alimentary canal and add water to the disscetion tray.

Cut the pubic symphysis and remove the wedges of the pubic bone.

The two uterine cornua can be seen diverging upwards above the urinary bladder.

Look above each comu for the minute tightly coiled fallopian tube, Use a hand

lens for this purpose.

7. Just above the fallopian tube can be seen a reddish-pink and granulate structure.
This is the ovaiy. In a non-pregnant or imunature fgmale, it is masked by a lot of
fat. Remove he fat to reveal the ovaries. ,

8. Lift the uterine comnu up. You can sce that the ovary along with the fallopian tube
and the cornu has a shect of peritoneal membrane stretching below. This is the
mesovarium and mesometriun. Several fine branches of arteries and veins invade .
this membrane. _ .

9. Pull the two uterine cornua slightly upwards and tilt the urinary bladder down.

You can now sce tie short uterine corpus and feel for the hard cervix right below,

10. The urinary bladder lics just aver the uterine corpus. Can you sce the urcters
curving below the end of the uterine cornua to enter the neck of the bladder?

I1. Anarrow duct leads down from the bladder to open out through the urinary
orifice. This is the urethra in the female. It is atiached by membranes to the vagina
below. To release it, follow 1he next step,

L W

12. Push the blades of a bluat forc CCps LmOu i the g l."u.v' | oriftce, Onee tefl 'l1 the
open ends of the blades streteh the vagina. Its cxlensive stretchability can thus be
seen. This stcp also makes the narrow urcthra above it quite distinet.

13. Hold the cfitoris along with the prepuiial glands and trim the prepuce. Pull the

structure vpwards releasing the urcthra frons the underlying vagina,
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Fig. 37.3: Female urinogenital system of Retrns roltns.

14. The kidneys and ureters are as described carlier.
15. Your disscction is now complete. Slip appropriately sized strips of black paper
below all the structures to highlight them. Flag label the relevant structures.

37.5 TERMINAL QUESTIONS

1. Write down the precautions you should take while dissceting the urinogenital
systems of male and female rats,
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2.

Make a neat labelled drawing of your dissections. You can take the guidance
from Fig. 37.2 and 37.3.

a) Male urinogenital system

b) Female urinogenital system



EXERCISE 38 FIELD TRIP FOR IDENTIFICATION
AND OBSERVATION OF ANIMALS
IN A NATIONAL PARK/ .
SANCTUARY/RESERVE/BREEDING
PARK/AQUARIUM/MUSEUM/
 ZOOLOGICAL PARK

Structure
38.1 Introduction '
Objectives

382 Material Required -
38.3- Description of Place Visited — An examplc Sariska

38.4 Identification, Distribution and Behaviour of Major Animals of the Arca
Tiger (Penihera tigris)
Panther (Panthera pardus)
Samibar (Cervas wnicolor)
Chilal {(Axis axis)
Chinkara (Gazella g&e((a)
Nilgai (Boselaphus tragocanielis) [
Indian Wild Boar (Sus serafn)
I[ndian Porcupine (Hysirix indiea) -
Pealow! (Pavo cristaties)

38.5  Wild Life Sanctuaries in India

38.1 | INTRODUCTION

The concept of “Live and let live”, conservation and preservation of plants and

. animals has been an old age practlce in India, Three hundred years before Christ,
Chanakya wrotc ir Arthashastra that it is forbidden to cut trees for fire, destroy leaves,
burn wood, kill animals, remove their skins and collect bones, because this would
disrupt normal tives of all living beings including hwmans.

Indian forests give shelter to many exclusive and rare animals such as Kashmir stag,
rhinoceros, browa antlered deer, golden langur, fion tailed macaque, slow loris, wild
ass, wild dogs, musk deer, lion and above all tigers.

Due to direct or indirect interference by man many animal and plant species have been
reduced to a very low level. This loss can not be recovered unless, anima! species are
provided protection by law and some safe healthy forests arc kept reserved where

animals can live freely and breed undisturbed. The Red Data Book (prepared by P
International Union for conservation of Nature and Natural Resources) lists 103 ’
animal species from India which arc considered highly endangered. Mountain quail,

Pink headed duck, Lesser one horned rhino, Jerdon’s courser and Cheetah which orce
roamed freely in Indian forests are extinct.

Tiie Govt. of India constituted the central board for wildlife in 1949 later it was
renained as the Indian Board of Wildlife (IBWL) in 1952 to safeguard wildlife; same
year an Animal Welfare Board (AWB) was also constituted which defined areas of
interest into National Park, Sanctuary, Protected area (Breeding area), Reserve. Later

Muscums, Aquariums and Zoos were also added.

This exercise is a fiefd trip in which you would be expected to visit any one of the
following — a zoo/a natural history museum/a wild life [}a[kf sanctuaryfreserve/
breeding park/aquarium near your study centre. After your visit we expect you to,
write a short account of the kinds of animals that you observed, their habit aad habitat

and any other interesting features thai you may have observed. 207



Animal Diverslty Lab. In sectiohs 38.3 and 38.4, we have described Sariska Tiger Reserve as an examgple,
: You could make your notes about the field trip along similar lines.

Let us p_rbcéed further with the definitions of National parks, sanctuary etc. so that
you are able to differentiate between the various nomenclatures.

Definitions

National Park: Area dedicated by statute (legislation/law) for all times to comg, o
conserve the natural or historical objects of National significance and to conserve
wildlife therein, in such a manner and by such a means, so as to leave them
unimpaired for enjoyment of future generations, with only such modifications as local
connections may demand. All private rights in such areas are suspended and all
forestry operations, and other usages such as grazing are prohibited.

Sanctuary: Area constituted by competent authority in which killing, hunting,
shooting or capturing of any spccies of animals is prohibited except by or under the
control of the highest authority in the department responsible for the management of
the arca, Private ownership rights may be permitted to the extent that they do not
adversely affect wildlife.

Protected Area: Area where special protection is grauted to wildlife on the verge of
extinction to reestablish them; protection to wildlife arcund large towns.

Reserve forest: Area in which wildlife is protected under the Forest [aw.

Breeding Park: Smal! fenced area where endangered animals are kept, rescarch is
conducted to promote brecding in captivity. Recently conscrvationists have realized
the full value of eaptive breeding in zoos for aiding in the rescuc of endangered
species of wildlife. :

Zao: A zoological garden where living wild animals are kept, maintained and
displayed mainly for the amusement and recreation of liunian beings. They also form
an important part of education and research on the behaviour of endangered animals
specially beneficial for breeding them captivity, Animals bred so are rehabilitated in
the wild.

Museum: A place or building for the preservation and exhibition of objects
llustrating antiquities, art, science and technology, animals and plants. The museums
have their own importance. In a muscum of natural history run by government or non-
govemnment organization, or museum of life sciences (zoology and botany), museums
of Zoological and Botanical surveys of India one learns about the present and past
animals and plants.

- £
Aquarium: An artificial tank, pond or vessel in which aquatic plants and animals are
kept alive for amusement, research and breeding. '

Ay

Objectives . _
After returning from the field trip you should be able to:

¢ describe the peographical location, aren, habitat, ¢imate and the speeial features
of the place you had visited,

© identify, draw, name and list the naturally occurring large animals of the area,

¢ handbook (such as the Boak of Indian Anfiaals be Pratey, BNHS publicaticn or
Salim Ali’s book on Birds of the indian Subcontizent) for their descripticn,
distnbution and behaviour,

¢ explain the importance of establishing wildlife parks, sanctusries, reserves,

208 aquaria, zoos and museums. ; ‘



Field Trip for

38.2 MATERIAL REQUIRED ' ) ) . [dentification and
Observation of Animals in
1. Notebook and Pen a Natiena! Park/
Sanctuary/ Reserve/
2. Cap and Sunglasses Breeding Parly
. Aquarium/Muscum/
3. Water bottle _ Zoological Park
4. Light colour ciothes and comfortable foot wear
5. "Relevant maps of the area
6. Binocular
7. Books or literature related to the subject or place to be visited

38.3 DESCRIPTION OF THE PLACE VISITED — AN
EXAMPLE SARISKA o :

Before you plan a visit to any Sanctuary/Zoo/Museum, it is necessary to collect all
the information about the place to be visited. You must find out about its
geographical [ocation, its total area, climate, kind of vegetation as well as the
expected fauna and flora. It is very necessary to have knowledge on the above
mentioned parameters, without which one loses ones bearing in the forest. For
geographical location you must first look up {he map of India, locate the state, city
and area of your visit. To explain this to you we take Sariska Tiger Reserve of Alwar,
Rajasthan as an example.

Sariska Tiger Reserve (Fig. 38.1) has an approximate area of 800 sq. km."The
park spreads into the forests of Aravali hills near Alwar. This forest was the
favourite hunting ground of Alwar Maharaja. In 1958 it was declared as a
sanctuary, then in 1979 it became a tiger reserve under the auspices of Project
Tiger. The total area of this park is divided into three cores. Core I — spreads
about 480 sq. km and Core Il and IIl include 370 sq. km, followed by a buffer
zone (Fig. 38.1). '

The forest is of a typical dry, deciduous-type with “dhak”, “khair”, “tendu”, “ber”,
“surwal” and goria among the flora of the forest. The forest remains lush green
during monsoon months, during winters also it remains green but in summers it is
completely dry.

Likewise, you can procure or gather information about any such area you plan (o
visit. This information is generally available with the Incharge of that place, may
it be a reserve to watch butterflies in northeast, or fishes of fresh water and sea in
peninsular India, or dolphins of Ganga, garials of Chambal, hangul of Kashmir,
birds of Bharatpur or wild ass of Rann of Kutch.

Similarly if you plan to isit an aquarium (like Taraporawala aquarium of
Mumbai), or 2 museum (Zoological survey of India, Kolkatta) or a Zoo (almost
one in every big city), go to the souvenir shop and buy the layout of that place
aad also a visitors hand book which always has small but important information

of animalis (herein.
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38.4 IDENTIFICATION, DISTRIBUTION AND
BEHAVIOUR OF MAJOR ANIMALS

The first thing to do is to precure an approximate list of animals prior to your visit to
that place. There are many good handbooks on the subject which may be available in
your library. A list of some books is included at the end of this exercise. Look for
those animals in such books, identify them, n‘]aking a sketch is little difficult, the best
way is to photocopy the diagrams of animals from the books available, then prepare
your own hand book. Cut and paste diagrams of animals and with the help of those
books classify and write major characters, their distribution and general behaviour,
Now as you are watching those animals in reatity. Note down peculiar external
features and behaviour, To give you an.example, besides tiger, and [eopard. Sariska
has plenty of sambar, chital, chinkara, neelgai, Wild boars, porcupines and even
peacocks. You could choose to describe 5-10 big animals and any peculiar or _
extraordinary features that you come across during your visit. We have described
some for you as examples.

38.4.1 Tiger (Panthera tigris)

1. The Indian tiger has rich fawn, mustard coloured fur coat and beautiful black
stripes on it. - :

2. the average [ength and weight of adult male and female could be 9 ft., 200 kg. and
8 ft.,, 180 kg. respectively.

3. 1t was widely distributed all over India but now confined to {9 National Parks
which are running under Project Tiger. '

4. Presence of tiger in a jungfe is an indicator of a healihy forest.

5. Tigers hunt between sunset and sunrise.

6. Females live with their cubs.

7. The males are territorial, like to roam around alone except for the breeding season
when they form pairs with females.

8. Tigers prey on deer, neelgai, wild boar.

9. They have large canines and retractable sharp claws,

10. Inspile of heavy majestic body they run and swim fast and if ihe need arises can
also climb trees. , ' '

11. The gestation period in female Is 15-16 weeks, the litter size could be 2 to 6.

12, Sexual maturity is attained at 3-4 years.

13, The life span is estimated 1o he 20 vears.

Fig. 38.2: Tiger.

-

Ficld Trip for
Identification and
Observation of Animals in
a National Park/
Sianctuary/ Rescrve/
Breeding Park/
Aquarium/Museum/
Zoological Park
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38.42  Leopird (Panthera pardus)

L.
2,

Also known as Panther.-

The length and weigh of male and female could be 7 ft., 68 kg and 6 ft., 50 kg,
respectively.

Leopard has small, sleek body. Has bright mustard fur coat with small close set
black rosettes, endorsing mustard colour in their centre.

Widely dlstnbuted throughout India, best found, seen and protected in sanctuaries
and reserves,

Unlike tigers they can thrive well in open country among rocks and serub. -
They hunt during the day and can prey on cattle, deer, monkey, 1abbits,
porcupings.

For food, they even approach human dwelling in near by villages for calves,
goats, sheep., -

They are very agile, and climb trecs with case.

Leopard breed all through the year. Sexual maturity is artamcd at the age of 3-4
years. Gestation period is 80-90 days.

10. Usually 2 cups are bom per littcr,

11. The life span is about 15 years.

Fig. 38.3:-Leopard. Note the roscties ofi the body.

38.4.3 Sambar (Cervus unicolor)

1.

L2

e

©2 =l G\ L

It is the largest Indian deer. A full grown male is over 320 kg. The height at
shoulder is 5 ft.

Widely distributed in India.

The coat colour of male is dark brown and the male has beautiful branching
antlers. The females have fawn colour coat and no antlers.

The male, female and babies are respectively called stag, doe {also hind) and
fawns.

Like to live on forested hill sides, preferably near cultivation.

‘Their food consists of gram, leaves, wild fruits.

They like to fecd at night, but remain active during the day also.

They take to water easily and sw;m also.



11,
12.

Stags shed their antlers in March-Aprii, the new antlers start growing in May, Field Trip for

velvet (soft cover on antlers) is removed by rubbing against beanches by . 0bscrvq:&“ﬂ“;‘f‘_‘;‘:‘tii;:"s“;:

November. . . nNational Park/

. Stags fight and establish territories pairing is done by December, the stag Sanctuary/ Reserve/
possesses a harem (group of females). S Breeding Park/
After the breeding (rutting) male leaves the harem. Aquariun/Museur/

. Zoological Park

The fawns are born in May-June.

Fau. 38.4: Sambar.

38.44  Chital (Axis axis)

—

7.
8.

Also known as spotted deer, most beautiful of all deers.

Widely distributed. A well built stag stands 36 inches at the shoulder and weighs
85 kg.

Base coat colour is rich fawn with white spots. Stags have impressive branching
antlers. :

They are seen in large herds.

They are active during the day.

The core of the herd is formed of rélated females. The stags take possession of
lierds during rutting season. ‘

Like sambar, chital stags also shed antiers every year.

They breed in winters.

38.4.5 Chinkara (Gazella gazella)

L B —

£

N

10.

Also known as Indian Gazella, widely distributed in north-west and central India.
A full grown male measures about 26 inches at shoulders and weighs about 25 kg.
They have permanent horns, the males have bigger ringed horns, whereas, females
have smooth, shorter horns.

The dorsal fur is light chicstnut, the ventral side is white, they have tvpically white
streak down each side of the face.

Wastelands broken up by nullahs and ravines, scattered bush and thin jungle are
the usual hunts of chinkara. : _

They live in small groups, shy of humans, therefore, infrequently enler cultivated areas.
Sight, scent and hearing are well developed.

The average group size is 3 but can also be seen in 2 group of 25.

They do not have particular breeding season but have lwo birth peaks one in April
and another in October.

The gestation period is of 32 months.

1-J
Led
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38.4.6 . Nilgai (Boselaphus tragocamelus) ' ; . IdenI::;quggipqro;
1) an

Also known as Blue Bull, very widely distributed. ’ Observation of Animals in

2. Males measure 56 inches at shoulder and can weight 350-400 kg. s'm’c‘tr:fl':_;j"l‘t" [;"'rk,‘:
i H CECTVE,

3. Horse like animal. Bath have mane. The males are bluish-grey in colour, the Breeding Parl/
females are fawn. Males have permanent horns and type of hair hanging from Aquarium/M uscum/
neck, the females lack both. Zoological Park

4. Both male and female have socks like colouring near their hooves.
5. They avoid dense forest, tliey [ive on hills with sparsely placed trees, grass and
scrub.

lig, 38.7; Nilgai — Male and female,

~

6. They start feeding largely in the evenings, then niglht until down.

7. They graze and browse with intercst on leaves and fruits of ber (Zizyp/is) and
mohwa.

8. A grunting sound which is the alarm cry, scnds the herd away in different
directions,

9. Smell and sight are good, hiearing is poor.

10. Roam around in big groups in big arcas, but deposit thelr droppings at one

- particular place.

11. The young are produced in all seasons, the gestation period is 8-9 months.

38.4.7 Indian Wild Boar (Sus scrofa)

1. Widely distributed.

2. A male stands 36 inches at shoulder and weighs 230 ke, The male also have
deadly tusks which can be 12% inches long.

3. 'I'I1cv have rough, dirty blackish grey coat, they have mane of black bristles.

4. They live in grass or scanty bush jungles.
3., They are omnivarous, feeding carly morning and late in the cvening,
6. They are destructive to crops. *

7. Their sense of smell is acute, cyesight and hearing is moderate.
8. Breed ail through the ye

9. Move in very large groups.

10. Gestation period is 5 months.

1~
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Fip. 38.8: Indian Wild Boar.

38.4.8 Indian Porcupine (Hystrix indica)

o &

&

10.
11

Head and bedy measure 28-35 inches tail 3-4 inches and spines 6 to 12 inches
weigh around 11-18 kg. : .

Widely distributed, nocturnal. Body hair are modified into spines measuring 6-12
inches.

Each spine (also called quill} are black intercepted by white rings.

Like to live on rocky hill sides, moist and arid, open land and forest.

Nocturnal, forms a burrow for living generally eat vegetables, grains, fruits, roots
but also [ike to chew thie bones and dropped antlers of deer.

The caleium derived from bones is used for formation of spines.

When alarmed, they erect their spines, grunt and puff and rattle their hollow tail
spines.

In aggression they run towards the enemy and embed them with spines.

If the spines go deep inside the enemy’s body, the spines dislodge from
porcupines body, which has led to a misbeleif that porcupines shoot their spines.
Porcupines grow new spines in place of dislodged spines.
2-4 babics are born, both parents look after them.

Fig- 38.9: Indian Porcupine.

38.4.9 Pcafowl (Pave cristatus)

Lo

Natinnal bird Peacock is a beautiful and magnificent bird.

Widely distributed, prefers dense scrub, forests and cven houses, nurseries where
there are big trees.

Peacocks have much larger and beautiful bodly than peahen.

Peacock has ornamented, vividly coloured gorgeous tail (1-1.5 mt long).



In male the head is crested and has bright green metallic shine.

Both sexes have strong hind limbs for walking and running.

Both sexes undertake short flights.

They live in a group of 4-5.

. Feed on grains, vegetables, insects, lizards, even snakes.

10. Males give loud calls during breéding season which is in rainy season.
11. The males indulge a beautiful courtship dance.
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" - Fig. 38.10: Peacock. S —

38.5 WILD LIFE SANCTURIES IN INDIA

It is gratifying to note that the number of national park and sanctuaries has risen from
amere 33 in 1952 to atotal of 221 by the end of December 1980, covering 2-3% of
the total geographical area and 10% of the total forest area of the country.

Today, India has 80 qatidnal parks and 412 wildlife sanctuaries. In addition, there are
17 tiger reserves. The protected area is, thus, altogether over 4% of the geographical
area of the country.

In recent years, there has been‘an increasing realization-that wildlife conservation is a
total concept involving animals, plants, inicro-organisms and soil as also other
physical elements of environment, in which they live and on which they.depend.

But even then the conservation is concentrated mainly on animals and that too on
mammais; piants have been faken for granied and have been ieft out of consideration
in any meaningful programme of wildlife conservation. There is one gene sanctuary
each for citrus and pitcher plants, both located in northeast India. The reason for
emphasis on-conservation of animals is apparent. It is assumed that “if all is well with
the apex, the base of the ecosystem will also be alright”. In other words, if the tiger is
flourishing, then it is reasonable to assume that chital and other herbivorous prey are
alse flourishing and all plant life as alse lesser fofms of life are alse flourishing. Plants

gy Ll laslillg Qg Ui Livr €l Bl AFE UMD dalbe CLLOWF LL o

are critical to the very existence of all life on the surface of earih.

Some of the important wildlife sanctuaries and national parks are listed in the
following table.

11

Field Trip for
Identificetion ond
Observation of Animals in
a Natienal Parl/
Sanctuery/ Reserve/
Breeding Parl/
Aquarium/Museunt’
Zgological Park
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Table 38.1: Important national parks and wildiife sanctuaries in Indin with
indications of some of the more important animals (underlined).

bl

State

Name of nattonal
parks/sanctuaries

Fauna

1

2

3

Andhra Pradesi

Pakhal Wildlife susicraus

Tiygr, ganther hmena fox
jungle cat, chawsingha, etc.
Homed games, aquatic birds,
including spot bill.

Assam

Kaziranga National Park

Manas Wildlife Sanctuary

(Great Indian one-homed
thinoceros, wild buffalo, gaur,
swamp deer, hog deer,
sambar, elephant, tiger,
leopard, cat, wild boar,
langur, pelican, florican,
partridge, python, etc.

Same as in Kaziranga, Tiger,
golden langur, pigmy hog,
water monitor, rich and
interesting bird life.

Bihar

Hazaribagh Nationat

Sanctuary

Tiger, leopard, sloth bear,
wild dog, hyaena, sambar,
barking deer, chital,
chawsingha, neelgai, civet
cat, wild boar, ete:

Gujarat

Gir National Park

Nal sarovar Bird Sanctuary

Indian lion, panther, hyaena,
sambar, chital, neelgai,
chawshingha, chinkara, wild
boar, langur, crocodile.

Water birds

Haryana

Sultanpur Lake Bird .

‘Sanctuary :

Most of the birds are
migratory.

Wt

Jammu & Kashmir

Dachigam Wildlife
Sanctuary

Hangul, musk deer, .
Himalayan black bear, brown
bear, pine martin, other avian
fauna,

Karnataka

Bandipur National Park

Ranganthitto Bird Sanctuary

Elephant, gaur, sambar,
chital, barking deer,
chawsingha, wild boar, tiger,
leopard, sloth bear, jungle cat,
langur, wild dog, bird life

auits rich,

Openbill, stork, white ibis,
little egret, cattle egret, darter,
cormorants, Tiver tem, spoon
bill, crecodile.




Kerala

Periyar Wildlife Sanctuary

Elephant, tiger, leopard; sloth

bear, wild dog, gaur, neelgai,
sambar, barking deer, wild
boar. ;

_Madhya Pradesh

Ka.nha National;.Park

Shivpuri National Park

Tiger, leopdrd, gaur, swamp,
deer of hard ground, sambar,
chital, black buck etc.

Tiger, leopard, neelgai,
chawsingha, sambar, chital
ete.

Maharashtra

Dhakna-Kolkaz Wildlife
Sanctuary {(now under
Project Tiger)

Tiger, panther, gaur, sambar,
barking deer, chawsingha,
sloth bear, wild boar and
chital confined to flat tracts,
rich bird life.

Orissa

Simlipal National Park
(proposed)

Elephant, sambar, barking
deer, lsopard, tiger, etc,

Punjab

Abohar Wildlife Sanctuary

Black buck and scveral
species of birds.

Rajasthan

Ranthambore (Tiger project)

Sariska

Ghana Bird Sanctuary

Tiger, leopard, jungle cat,
sloth bear, neelgai, sambar,
chital, wild boar, etc.

Tiger, leopard, hyaena, jungle
cat, sambar, neclgai,
chawsingha, ectc.

About 300 species of
migratory and resident birds.
Also black buck, wild boar,
sambar, chital, etc.

Tamil Nadu

Mudumalai Wildlife
Sanctuary

Vedanthangal Water Bird
Sanctuary

Tiger, leopard, elephant, paur,
sanbar, chital, sloth bear,
wild dog.

Several species of Water
birds.

Uttaranchal

Corbett National Park

Tiger, leopard, sloth bear,

elephant, sambar, chital, hog -

deer, barking deer,
chawsingha, wild boar,
crocodile, rich bird life.

Uttar Pradash

Dudwa National Park

Tiaer, leopard, sloth bzar,
swamp deer, sambar, chital,
hog deer, barking deer,
neelgai.

West Bengal

Sunderbans Tiger Reserve

Tiger, sambar, chital, wild
boar, several species of birds
and crocodilcs,

Ficld Yrip for
Identification and
Observation of Animals in -
a Naflonal Parks
Sanctuary/ Reserve/
Breeding Porly
Aquarium/Museuin/
Zaological Park

219



Animal Diversity Lab.

220

Jaldapara Wildlife Sanctuary | Rhinoceros, elephanfs, tiger,
leopard, wild boar, gaur,

-| sambar, barking deer, hog
deer.

- * The species underlined are important protected species in the sanctuary/national

park.
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