COURSE
GUIDE

B1O211
INVERTEBRATES (LABORATORY MANUAL)

Course Team Prof. S.J. Oniye (Course Writer) - NOUN

e

;
NOUN
NATIONAL OPEN UNIVERSITY OF NIGERIA




BIO211 INVERTEBRATES (LABORATORY MANUAL)

© 2023 by NOUN Press

National Open University of Nigeria
Headquarters

University Village

Plot 91, Cadastral Zone

Nnamdi Azikiwe Expressway

Jabi, Abuja

Lagos Office
14/16 Ahmadu Bello Way
Victoria Island, Lagos

e-mail: centralinfo@nou.edu.ng
URL: www.nou.edu.ng

All rights reserved. No part of this book may bprogluced, in any form
or by any means, without permission in writing fréme publisher.

Printed 2023

ISBN: 978-058-625-6




BIO211

NAME:

INVERTEBRATES (LABORATORNKUAL)

PROGRAMME:

MATRIC. NO:

LEVEL:

GROUP:

DATE




BIO211

INVERTEBRATES (LABORATORY MANUAL)

Table of Content

Table of Content

Safety in the laboratories

Basic requirements for practical
Guidelines for Practical Classes

Practical 1
Practical 2
Practical 3
Practical 4
Practical 5
Practical 6
Practical 7

An Introductory Practical
The Protozoa

The Phylum Platyhelminthes
The Phylum Nematoda

The Phylum Annelida
Mollusca and Arthropoda
Phylum: Echinodermata

0
5
18

27
34

=



BIO211

INVERTEBRATES (LABORATORNKUAL)

SAFETY IN THE LABORATORIES

1.
2.

Basic

ook whE

Provision of first aid box

Display of posters to indicate the possible dangérshemicals
and the correct remedial action to be taken in ods@ accident
Provision of fire extinguishers and blankets

All accidents should be reported to the laborateghnologists
for necessary actions to be taken

Smoking and eating are not allowed in the laboyaior the
interest of safety

Fire alarm: in case of fire, the alarm will be g&yed, ring
continuously and the building must be totally evated

Horse play (rough, boisterous fun) is NOT allowed the
laboratory

If you are in any doubt about the safety of a cloamior a piece
of apparatus, do not hesitate to ask a membeafiflstfore using
it.

Requirements for Practicals

Sharp HB pencils

Sharpener/ blade to re-sharpen when necessary
Dissecting kit

Hand lens/ Magnifying lens

Ruler and eraser

Lab coat

Guidelines for practical Classes

=

All drawings should be large to avoid obscuring artpnt details
No great artistic ability is needed, but the majorequirements
are accuracy and clarity.

All pencils should be properly sharpened before ailing

practical work

The lines should be thin and clearly visible. Tlsépuld not be
rough or wooly.

Always label drawings clearly and fully, especiaijien you are
instructed to make labeled drawings.

Drawings should be centrally located so as to alabelling on

the sides

Whenever possible, the guidelines leading from spaft the

drawing to the labels should be horizontal and ldro the top
edge of the paper. The lines must never cross etudr and
should be ruled using a ruler.

The labels should be placed on either side of thwidg so that
the lines are kept shot and precise.
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9. All drawings must bear a heading stating what tlagrém is.

10. All drawings must bear a suitable scale or nfagwion or
reduction below e.g. x1, x5, x10, x1/2, x1/4.

BASIC RULES FOR FIELDWORK

v Understand the objective of the fieldwork, the ptitd hazards
and appropriate response to such hazards.

v Your work must be designed carefully.

v Do not overestimate what can be achieved becagkivbrk is
more tasking than laboratory work.

v Conduct a feasibility or reconnaissance or preiftep visit. This
is done by the lecturer/field trip coordinator.

v Any physically challenged student should repothi
Coordinator/organisers for appropriate precaution.

v Never work alone without permission of the lecturecharge

v Make sure you can read a map and compass

v Shoes, clothing and equipment must be suitableveather and
condition you are likely to encounter.

v Avoid the use of perfumes, deodorants and scerashtsd
creams and grease. These chemicals may attractwass and
other insects to “pollinate you”!

v Check weather forecast before field trip

v Details of working location, routes and time mustrbade known
and never change arrangement

v International distress signals include:

E.g. six long whistle blast

Torch flashes, arm waving or shouts for help, tregpeat several
times

Fire red flares or smoke.

v Medically unstable individuals (Pregnant studerdsthmatic,
diabetic, claustrophobic, hydrophobic etc.) mustregorted to
the field trip coordinator
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PRACTICAL1 AN INTRODUCTORY PRACTICAL

1.1.1. AIMS

a. Appreciate the Biology Laboratory

b. Use and care for microscope

C. Preparing biological drawings

d. Learn some basic biological terminologies

1.2.1. INTRODUCTION

In today's practical class, you will learn someibagills that you will
use for the rest of this course and beyond. Onheimajor skills that
you are going to learn is the use of the microscéflease read and
follow the instructions carefully and if you havayadoubts, ask the
lecturer or technologist in attendance.

1.3.1. CONTENT
1.3.2. THE MICROSCOPE
The Importance and Use of the Microscope

The information in the following pages is barelyagh to acquaint us
with the nature and possibilities of the microscogeme of its
limitations, and brief instructions for the use arade of the instrument.
The importance of the microscope need not be engdthbere as it is
clearly evident how the microscope has contributethe information,
products and happiness of mankind.

The microscope is a precision instrument and arspathsable aid to the
doctor for the prevention and cure of diseaseshas$ the greatest
practical utility in many fields, it also differsmtimited possibilities as a
hobby for exploration in the world of the minuteganisms, where
beauty and artistic forms predominate.

NECESSARY SKILLS COMES WITH PRACTICE. DO NOT be
disappointed if at first, less is seen than ardiEp!

To be comfortable, sit properly to avoid stretchiog cramping the
body. Use both eyes with the binocular or alterrlageeyes when using
a monocular body tube. The eyes not used shoule:peopen to avoid
tiring the muscles by trying to hold it tightly shiuAt first you will be
bothered by seeing with the eye not looking throtighmicroscope, but
a very little practice will permit you to keep oage closed and see with
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the other. Holding the hand in front of the othge end gradually taking
it away will help you become accustomed to workiogrectly.

Spectacles and Eyeglasses

Spectacle and eyeglasses are used to correct niarsightedness need
not be worn when using the microscope. Howevehedfspectacles have
a correction for astigmatism it is desirable thHeyt be worn to avoid
headaches.

N.B ALWAYS USE lens tissue/ paper provided to clehe lenses
before using the microscope. Lens tissue is foardleg the lenses
ONLY.

USE OF THE MICROSCOPE

Introduction

Our senses are so limited and as such many thiegsould like to find
out about living organism can be discovered onlynbgking use of
instruments. One of the most frequently used insémis is the
microscope. The simple microscope (magnifying gtagsand lens) was
used in ancient times. Compound microscopic weneldped more
“recently” (around 1600). You will use two type afompound
microscope in the laboratory; (&}ereomicroscopefor the study of
opaque objects at low magnifications and (b) liblet microscope for
study of translucent or transparent specimen atttmwigh (40-400X)
magnifications.

The purpose of this exercise is to acquaint youh wihe light
microscope, its uses and care

Setting up the Microscope

Remove the microscope from its case; grasp theeduarm of the
instrument with one hand, and place the other hamder the base.
Always carry the microscope in an upright position becahgeocular
lens is not fixed to the barrel (it will fall ouf the microscope is
inverted).

THE LIGHT MICROSCOPE: This is a type of microscopethat uses
visible light and a special arrangement of lensesot generate
magnified images of tiny objects. Ordinarily, the cetails of such
objects cannot be seen with the naked eyes.

A. Mechanical component of the Microscope:

1. A heavy supportingpase

2. An arm which can be bent thereby permitting the obsetwer
better examine an object.
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3. A stageupon which the slide can be placed. The slideeld in
place by two stagelamps In some microscopes, the stage bears
a mechanical apparatus which can displace the atiderding to
the Cartesian coordinates.

4. A coarse adjustment knobwhich quickly raises or lower the
optical tube. This knob permits the observer tackjyilocate an
object and bring it into a coarse focus plane.

5. An optical tube which carries on its uppermost region the ocular
lens and, at its lower most part, the objectivesdmsn

6. A revolving nosepiece enabling one to readily change to
objective lenses.

7. A fine focusing knob which one uses to focus on fine detail
within an object.

8. A condenser adjustment knobwhich either approaches or
removes the condenser from the stage.

9. An illuminator to reflect light into the optical components.

Light Microscope

Eyepiece

Arm

Nosepiece

Objective Lens

Stage

Diaphragm
Coarse Adjustment

Fine Adjustment

Light Source

Base

A Monocular Light Microscope



BIO211

B.

/
Diopter Adjustment
Objective Lenses=———

Mechanical
Stage

INVERTEBRATES (LABORATORY MANUAL)

Eyepieces
(Ocular Lens)

Arm
(Frame)

Nose Piece— Aperture
Stage
Stage Clip- Controls
—— Coarse
L Adjustment

Condenser——
lllumination

Light Switch . ‘B
~—_ Brightness
- Adjustment
Base/

Fine
" Adjustment

Compound Light Microscope

Optical Component of Microscope

The light microscope has three lens systems:

1.

The lens through which observations are made ikedahe
ocular. It receives and enlarges the real image fronotjective
lens thereby transforming it into\artual image. The latter is
therefore an inverted image of the object. Mosthe oculars
which you will find on your microscope magnify ti@age 10
times (10x).

The objective lensesvhich produce a “real” image of the object.
Their magnification is engraved on the metal of ldres (4x, 10x
or 40x).

The condenser lensesvhich collectively collect incoming light
rays and focus them in a luminous cone on an dré@bject.
This is an effective system to ensure maximum ligiensity.
One uses the condenser adjustment knob to reghlkatgosition
of the condenser in respect to the object. Idetléy condenser
should remain as close to the object as feasilmeregulate the
quantity of light which can enter the condenser, one mdgisa
the relative position of the iris diaphragm. Figalbne should
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note that the condenser lenses neither magnifypnaduce an
image of the object being viewed.

OPERATION OF THE MICROSCOPE

A microscope is an instrument on which some ratipeecise

adjustments have to be made. Most beginners cotifgraselves to an
adjustment of the focus which does no more thaduyre an image of
sorts. Remember that the quality of the image alpced not only by
the objective and ocular but by other parts of ithieroscope and its
illuminating system.

Before going on to the practical use of the micops; be sure that you
know all its various components and their functiBroceed as outlined
below:

a) Turn the revolving nosepiece in order to place4k®bjective in
the optical axis of the microscope.

b) Bring the condenser to its uppermost position just below the
stage. Completely open the iris diaphragm.

C) Orient the microscope toward the light rays inte tptical axis.
By looking through the ocular you will be able twriect the light
intensity by adjusting the iris diaphragm.

d) Begin all your microscopic observations by using the 4x
objective lens. Place a glass slide on the stadesteady it with
the two clamps.

Orient the slide so that the object comes to lierdkie hole of the stage.
By using the coarse adjustment knob, lower thecaptiube while
watching from the outside until the end of the obje lens rests at
about “1/2” from the stage.

By looking through the ocular, go about getting tiBect into coarse
focus. Once you have done this, use fine focusing knob to bring
about the finer detail of the object which you aeawing.

e) If you wish to magnify one area of the object ytwowsld change
to a higher power objective. While still with thew-power
objective, center the area which you want to magrahd by
turning the nosepiece change to the desired léhsdd40x). Re-
adjust the focus by using the FINE focusing kool .

You should be aware of the fact that one can eatijnge the lens by
focusing too quickly. If you are inexperienced willre microscope,
proceed with caution and do not hesitate to congult lab instructor.
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CARE OF THE MICROSCOPE

A dusty or mascara-caked microscope will only gie mediocre
results. Therefore, it is up to you ¢tean each lengocular, objective
and condenser)before beginning your microscopic observations.
Cleaning of all lenses should be damdy with lens paper.

The objective lenses are screwed to the nosepratenay occasionally
loosen. At the end of each lab session, you sheeddly that each lens
is tightly screwed onto the nosepiece.

You are asked to notify your lab instructor showyiolu notice any
damage or malfunction of your microscope. This \aitisolve you of
any responsibility which you may have toward thentemance and care
of your microscope.

As was mentioned earlier, the microscope is an resige instrument
and should be handled with care; pay attentiohéddllowing:

o Keep the instrument in a box (or under a cover)rwhet in use
in order to maintain it in a dust free state.

o Remove it from the box using two hands and placenitthe
bench gently to avoid unnecessary jarring.

. The lenses must be kept clean by wiping with a tessie.

o The microscope must always be focused upwards never
downwards.

MICROSCOPIC MEASUREMENTS
A. Units Used in Microscopy

o Micron (u): unit often utilised in light microscopy.
1u = 1/1,000mm
= 1/10,000cm.

o Angstrom (A): unit often used in electron microsgop
1A = 1/10,00Q

= 10'mm = 10°cm
B. Magnification in the Microscope
The total magnifying capacity of the microscope cialculated as
follows:

(Ocular magnification) x (Objective magnification)

For example, if you are using a 10x ocular wittDa dbjective, the total
magnification of the object is 10X x 40X = 400X.



BIO211 INVERTEBRATES (LABORATORNKUAL)

C. Estimation of the Specimen’s Actual Size

The diameter of the illuminated circle which yoewi (field diameter) is
3.4mm with the 4x objective, 1.4mm with the 10xediive and 0.4mm
with the 40x objective, assuming a 10x ocular icheaase. You may
verify these with a transparent graduated stragdige.

In order to estimate the dimensions of the objesihdp viewed, you
should approximate the proportion of the field whicoccupies

For example, if it occupies half of the field wherewed with the 40x
objective you may state that it measures approxipd.2mm or 200
microns (1).

Try to estimate the size of some of the cell typdsch you have
observed during this lab session.

D. Magnification in Drawings

The magnification of the object by a microscopethe multiple of
eyepiece and objective lens magnifications. Thalfimagnification
therefore will be the number of times the microsspnagnified image
is enlarged or reduced. For instance, if the olyedens of x 10 is used
and an eyepiece lens of x 10 is used to magnifyplgect, then the
magnification is 10 x 10 = 100. If drawing the wadf the image, and
your diagram is twice as large as that seen urdenticroscope, then
the final magnification becomes 10 x | Ox 2 = 200.

Always accompany drawings you make with an indawabf the actual
size of the specimen pictured. This can be donanyone of several

ways:

1. State the actual size as estimated using the methode (e.g.
diam. = 0.1mm).

2. Draw a line to show what corresponds to a length.01mm (for
e.g.) in your drawing.

3. State the magnification of the drawing (this is netessarily the

same as the viewing magnification calculated irt Bae.g. if the
diameter of the cell is 0.1mm and that of the drewis 3cm, the
magnification of the drawing is 300x i.e.

Size of drawing

Size of the cell

4. Estimate the magnification of the drawing in reatito the size
of the image. E.g. if your drawing is 3x bigger rihthe actual
image, then the magnification is 3x the magnifmatin the
microscope determined in part B.
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Fill in this table

Ocular Mag'n Objective Mag'n Total Mag’'n
Field Diameter

10X 4X

10X 10X

10X 40X

THE STEREOMICROSCOPE

Study the main features of the stereomicroscopengusthe
demonstration as a guide. Note that the two ocuelamsbe adjusted to fit
your interpupillary distance. Locate the focusinpl on the arm of the
microscope, and the adjustable illuminator.

Place a coin on the stage and examine it carefutipember that the
binocular oculars must be adjusted to your inteiffarg distance for
optimum viewing).

How does the stereomicroscope differ from the lightnicroscope?

Consider such things as depth of focus, image siwey distance of
objective from specimen and size of field in yoomparison. Use the
specimens available in the laboratory to practicsingt the

stereomicroscope.

1.3.3. GUIDELINES FOR MAKING BIOLOGICAL DRAWINGS
The following should be observed while making bgéal drawings.

1. Use sharp, HB quality pencils. Coloured pencils hinds are not
allowed.

2. Drawings must be large enough.

3. Drawings must be simple and include outline ofgtreicture and
other useful landmarks to show relationship ofgart

4. Drawings should be accurate and if the specimen Seasral
similar parts, draw a small portion accurately.

5. Lines for drawings should be clear and sharp. Lsiesild not be

wavy, wooly, broken, thick or too thin and faint.

Shading, dotting, hatching, etc. should be minichise

All diagrams should be labelled; this should be eloas

completely as possible. The label lines (guide $ijrghould touch

the item labeled; the lines should be ruled, natwar freehand

and they must not cross. Labels should not be doside the

diagram, but should be spaced around the figuré.lalels

should be done horizontally on the paper and resttstl or done

vertically

~No
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8. There should be an appropriate title under eveagrdim and the
magnification should also be indicated. The viewpaf the
specimen (e.g. TS, LS etc) as well as explanatotgsnshould be
made.

9. Draw what you see and not what you think you seecantainly
not a textbook copy.

EXERCISE |

Write the labelled parts of the light microscopel atate their functions
below 0 marks, Labeled part 1 mark each, function 1markeach.

BOO~NoOOR~WNE

(Total Mark for Exercise | = 20)

Coordinator’s signature and date---------------=-=--=---mmoemnmumeee
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PRACTICAL2 THE PROTOZOA
2.1.1 AIMS

v To illustrate protozoan diversity of body form.

v To present the basic morphological features of ghtozoans
with a view to familiarizing the student with the af identifying
and classifying organisms.

v To improve student’s capability of using the miaase.

v To develop/improve student’s drawing skills.

2.1.2 INTRODUCTION

This practical is designed to help the student ystudicroscopic

organisms with the aid of the microscope, identifg organisms, and,
based on their morphology, classify them to spdeiesl.

As you examine each organism, think of the fundtionm the different

organelles and appreciate how each organism ussstthsurvive in its
habitat.

2.3.1. ACTIVITIES

1. You are provided with slides of the followingopyzoans:

a. Euglenasp.

b.  Trypanosomap.

C. Leishmaniasp.

d.  Amoebasp.

e. Parameciunsp.

f. Eimeria sp.

2. Mount the slides one after the other on the stafethe
microscope; examine under low power i.e., X 4, théd.

3. Note the morphological features of the differengasiisms and
remember that a single cell coordinates all theviies in these
organisms.

4. Note the differences in the body shapes of EugeemhAmoeba
(2 marks).

5. Note and outline the functions of the two typesnaiclei in
Parameciung2 marks).

6. Why are Euglena and Trypanosome placed in diffectagses?
(2 marks).

1. Make well-labelled diagrams of four (4) of the siscprovided

(5 marks each, max. 20 marks).
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8. Classify the species listed (in Activityl above)sfecies leveld
marks each, max. 12 marks

9. Name the locomotor organelle used by each of tlexigp in
Activity 1 above { mark for each correct organelle, max. 6

marks).
EXERCISE Il
a. In a tabular form, state four (4) differences betw&uglena and

Amoeba R marks, ¥2 each

Euglena Amoeba
i.
i.
iil.
V.
b. Outline the functions of the two types of nualeParameciun{2
marks).
i
i.
il
C. Why are Euglena and Trypanosoma placed in diffectagses?
(2 marks).
i.
i
iil.
iv.

d. Make well-labelled diagrams of four (4) of the siscprovided
in Activity 1 above $ marks each, max. 20 marks).
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Species A (5 marks: shape of drawing Y2, neatness tiawing %,
ruled horizontal guide lines Y2, guideline touchingorganelle %, six
(6) correct labels ¥2 x 6 = 3).

Species B(5 marks: shape of drawing %2, neatness of drawing ,%2
ruled horizontal guide lines ¥, guideline touchingorganelle %, six
(6) correct labels ¥2 x 6 = 3).
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Species C (5 marks: shape of drawing %2, neatness afawing %2,
ruled horizontal guide lines ¥, guideline touchingorganelle %, six
(6) correct labels ¥2 x 6 = 3).

Species D (5 marks: shape of drawing %2, neatness afawing %2,
ruled horizontal guide lines ¥, guideline touchingorganelle %, six
(6) correct labels ¥2 x 6 = 3).
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e. Classify the species listed (in Activityl above)sggecies level
marks each, max. 12 marks

f. Name the locomotor organelle used by each of thezigp in
Activity 1 above { mark for each correct organelle, max. 6
marks).

(Total Mark for Exercise Il = 44)

Coordinator’s signature and date
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PRACTICAL3 THE PHYLUM PLATYHELMINTHES

3.1.1. AIMS

v To illustrate the basic body form of the Platyhelthes.

v To expose students to the variety of body form&dbamong the
platyhelminths

v To note adaptations to parasitism among paraddiytelminths.

v To further improve students' skills of the uselhsf iicroscope

v To further improve students' drawing skills.

3.2.1. INTRODUCTION

This practical will show you some species and aewaof body forms
found among platyhelminths. This will enable yolate what you learnt
during the lecture to what you see in the labosateo that you can
identify and classify platyhelminths. This practiedll also help you

distinguish between the different members of theylph. The

platyhelminths are flatworms that may be paragtidéree-living. Most

of the important morphological features found img@bex higher animal
groups were first observed in the flatworms.

3.3.1. ACTIVITIES

1. The slides of the following species are providethenia,
Echinococcus, Gyrodactylus, SchistosamdFasciolaspp.

2. Examine each of the slides, first, using the lowedwide angle
(x4) objective of your microscope, then under (x10)

3. Note:

L Their suckers

L Complete cuticle in some species

L] The scolex

L] The tape-like segmented body in the tapeworms

L The hooks on the head or scolex.

4. Make large fully labeled drawings of two (2) of tfalowing
specimensGyrodactylus;Taeniasp. and~asciolasp.(10 marks
each x 2= 20 marks)

5. What are the functions of the complex cuticle, suskand
hooks?1 mark each x 3= 3marks)

6. Classify all the specimens to species ld2eiarks each x 5= 10
marks).

7. The tapeworms lack mouth and digestive system. Whytark
X 2=2marks)

8. Name some of the diseases (if any) caused by datle species

(Imark each x 5= 5 marks).
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EXCERSICE I
1. Make large fully labeled drawings of two (2) of tfalowing

specimensGyrodactylus,Taeniasp. andFasciola sp. (5 marks
each x 2= 10 marks)
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2. What are the functions of the complex cuticle, suskand hooks
of Taenia spp.?(1 mark each x 3= 3marks)

3. In a tabular form, Classify all the specimemsActivity 1 above)
to species levgR marks each x 5= 10 marks).

4. The tapeworms lack mouth and digestive systemmy2{Lmark
X 2=2marks)

5. Name some of the diseases (if any) caused byaabe species
listed in Activity 1(1mark each x 5= 5 marks).

Total mark = 40

Coordinator’'s signature and date.............c..cooevveiieennnnn.
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PRACTICAL4 THE PHYLUM NEMATODA
1.1.1. AIMS

v To introduce students to morphology of the nematode

v To illustrate the variety of body form among thematodes (the
morphological differences between the differentcsge may be
very subtle).

v To improve student’s observational skills,

v To illustrate some morphological adaptations tap#ism.

4.2.1. INTRODUCTION

Members of this group are commonly called roundw®rifihey are

found in the sea, freshwater and moist soil orasgtes in plants and
animals. They are unsegmented and pointed at bath. &hey are of
great medical and economic importance.

This practical is aimed at illustrating and intrethg you to some
representatives of this phylum. In the process xdening their

morphological features, we shall outline their amedical importance as
they relate to plants, animals and humans. Thigcesee will also

illustrate the features that have adapted the romieatto a parasitic
mode of life.

4.3.1. ACTIVITIES

You are provided with slides of the following spesiTrichuris sp.,
Ancylostoma duodenaleAscaris lumbricoides, Strongyloides sp.,
Onchocerca volvulus

1. Mount the slides of each species one after therodimethe
microscope.

Examine them and prepare well-labelled drawingsaah worm.
Classify them as far as possible

Advance reasons for their classification.

List their, adaptive features and their functions.

Note:

The thick cuticle that covers the body

The cylindrical body-form, pointed at both ends

Bilateral symmetry

Briefly discuss the medical importance of each sggec

Ne s coobhLON
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EXCERSICE IV
1. Prepare well-labelled drawings of two (2) of therms listed in
Activities 4.1.3 (5 marks each x 2 = 10 marks). (5 marks:
shape of drawing Y2, neatness of drawing %2, ruled haontal
guide lines %2, guideline touching organelle ¥, si6) correct
labels %2 x 6 = 3).
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2. Under each drawing, classify the specimen as fgyogsible(2
marks each 2 x 2 = 4marks)

3. Give three reasons for each of the classificaBpmarks each x
2 = 6 marks).

4. List the adaptive features and their functions acte of the
organism drawr(2 adaptive features for each = 2 marks x 2 =
4: 2 functions for each = 2 marks x 2 = 4 marks; Tl = 8

marks.
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5. Briefly discuss the medical importance of each g=6 points
each =5 x 2 = 10marks)

Total mark = 38

Coordinator’s signature and date....................
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PRACTICALS  THE PHYLUM ANNELIDA
5.1.0. AIMS

v To illustrate the basic body form and diagnostiatdees of
annelids

v To illustrate the different body forms among anteli

v To illustrate the diagnostic features of the thmegjor groups of
annelids.

v To familiarize students with the representativeseath of the
three main groups of annelids

v To improve students' observational and drawingsskil

5.2.0. INTRODUCTION

The annelids are bilaterally symmetrical segmentedns. Some have
a distinct head, which bears a number of tentacldsey possess
chaetae, which are bristles that are arranged sggityeand composed
of chitin.

This practical will enable the student identify thstinguishing features
of Lumbricus Nereisand Hirudo members of the classes Polychaeta,
Oligochaeta and Hirudinea, respectively.

5.3.0. ACTIVITIES

You are provided with the following specimens arslice:

1. Lumbricus terrestrisNereis sp., Hirudo sp. (leech), and T.S.
Lumbricus

2. Name the habitats of each of the spe¢iesnark each x 3 = 3
marks).

3. How are they adapted to these habitg&spoints each x 3= 6
marks)

4. Examine the specimens carefully using a hand lens.

5. Make well-labelled drawings of all three specimens

(Drawings=2marks each= 6 marks; Labels= 5 labels ehs 1 x
5 x 3= 15 marks.
6. Note the following:
I. Their bilateral symmetry
il. The number and arrangement of chaetae per segment i
the different species
iii. Absence of a distinct head limmbricus
iv.  The number of segmentstiirudo sp. (leech)
V. The anterior and posterior suckergdimudo
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7. Examine the slide of T.&umbricusunder low power and note
the following:

a. The structure of the body wall.

b. The distribution and arrangement of muscles.

C. The coelom and its relationship with the viscera

8. Write down your observations on 7afa and b = 1 mark each,

¢ =2 marks. Total= 4 marks)

9. Make a labeled sketch of the secti@marks for drawing, 3
marks for labels. Total marks =5 marks).

10. Briefly discuss the economic importancelafmbricus terrestris
(1 x 5 points = 5marks)
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EXERCISE V

1. Name the habitats of each of the spe¢iesnark each x 3 = 3
marks).

a.

b.

C.

2. How are they adapted to these habitg&spoints each x 3= 6
marks)
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3. Make well-labelled drawings of all three specimens
(Drawings=2marks each= 6 marks; Labels= 5 labels ehs 1 x
5 x 3= 15 marks.

a. A Well- labelled diagranbumbricus terrestrigmarks: shape of
drawing Y2, neatness of drawing Y2, ruled horizontaguide
lines Y%, guideline touching organelle Y%, six (6) mect labels
Y% x 6 = 3; Total = 5marks).
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b. A well-labelled diagram olNereissp.(marks: shape of drawing
%, neatness of drawing Y2, ruled horizontal guide ries %,
guideline touching organelle Y%, six (6) correct ladds %2 x 6 =
3; Total = 5marks).
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C. A well-labelled diagram ofHirudo sp. (marks: shape of
drawing Y2, neatness of drawing Y2, ruled horizontaguide

lines %2, guideline touching organelle %, six (6) mect labels
% x 6 = 3; Total = Smarks).
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4. Examine the slide of T.SLumbricus Write down your
observations on activity 7a-¢a and b = 1 mark each, ¢ =2
marks. Total= 4 marks)

5. Make a labeled sketch of the section (TL&mbricus)(2 marks
for drawing, 3 marks for labels. Total marks =5 maks).
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6. Briefly discuss the economic importanceLoimbricus terrestris
(1 x 5 points = 5marks)

Total mark = 38

Coordinator’s signature and date................ccooevvennen.
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PRACTICAL6 ARTHROPODA AND MOLLUSCA
6.1.1. AIMS

v To introduce students to the basic structure ¢irapods.

v To introduce students to the variety of arthropodybforms.

v To examine the features that have contributed ¢osticcess of
the arthropods, as illustrated by the insects.

v To illustrate the distinguishing features of the/Rm Mollusca

v To introduce students to the variety of body forrmoag
molluscs.

v To illustrate the distinguishing features of th#adent molluscan
classes.

6.2.1. INTRODUCTION

The arthropods are cosmopolitan and they constihgdargest Phylum
in the animal kingdom. They have jointed appendagestheir body is
covered by a chitinous exoskeleton.

Molluscs are triploblastic, unsegmented animalsiiTbody is divided
into a head, ventral muscular foot and a dorsakve hump/mass.
Some species of molluscs are of great economic fitapoe to humans
e.g., the giant African snalil.

In this practical class you are going to examinecied molluscs and
arthropods.

6.3.1 ACTIVITIES

1. You are provided with the following specimens:

I. A housefly
il. Crab

iii. Spider

iv. Butterfly

V. Centipede
Vi. Millipede
vii.  Cockroach
viii. A chiton

ix.  The giant African snalil
X. Ostreasp.
Xi. Ensissp.
xii.  Haliotis sp.
xiii. A squid

xiv.  Octopus
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Examine the giant African snail and identify thelldwing
structures:

The head

The visceral mass

The ventral muscular foot

Part of the mantle

The radula.

Make a large, well labelled drawing of the giantiédn snail in

lateral view(5 marks).

Classify specimens i-vii (Activity 6.3.1) to orddevel. Eg:

phylum, subphylum, order, species and genus.

Give reasons for your classification.

Enumerate and very briefly discuss the morpholdgldéerences
between the centipede and the millipede

Make a good-sized fully labelled drawing of thelrrand the
cockroach.

Why is the cockroach placed in a different Classnfithe spider?
Make annotated sketches of all the other mollusksaathropods
noting their diagnostic features.

Briefly discuss the success of insects, based ensffecimens
provided.
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Exercise VI
1. Make a large, well labelled drawing of the giantiédn snail in
lateral view.

(marks: shape of drawing Y2, neatness of drawing Yzuled
horizontal guide lines %2, guideline touching orgarke Y2, six
(6) correct labels ¥2 x 6 = 3; Total = 5marks).
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2. Classify the representative arthropods to ordezllev
(mark 1 x 7 species = 7 mark: ¥ for (Activity6.3.3:vii)
Sub-phylum, ¥ for order, species and genus).
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Specimen| Phylum | Sub-phylum | Order | Species Genus
i.

iv.

V.

Vi.

Vii.

3. Give reasons for your classification in exercisbdve.
(mark =7, 2 reasons each =% x 14 =7)

Vi.

Vii.

4. Enumerate and very briefly discuss the morpholdgldéerences
between the centipede and the millipéaeark = 4 differences,
1x4)
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5. Make a good-sized fully labelled drawing of thelrrand the
cockroach.
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a. Labelled diagram of the crab
(marks: shape of drawing %2, neatness of drawing Ysuled
horizontal guide lines %2, guideline touching orgarke Y2, six
(6) correct labels ¥2 x 6 = 3; Total = 5marks).
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b. Labelled diagram of the Cockroach
(marks: shape of drawing Y2, neatness of drawing Yzuled
horizontal guide lines %2, guideline touching orgarke Y2, six
(6) correct labels ¥2 x 6 = 3; Total = 5marks).
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6. Why is the cockroach placed in a different Classnfithe spider?
(Marking: 1 x 3 points = 3 marks)

7. Make annotated sketches of all the other molluskksaathropods
noting their diagnostic featurésark = 30; 10 sketches, 3 mark
per sketch. 5 molluscs and 5 arthropods)



BIO211 INVERTEBRATES (LABORATORNKUAL)



BIO211 INVERTEBRATES (LABORATORY MANUAL)

8. Briefly discuss the success of insects, basedhenspecimens
provided(10 points = 1 x 10 = 10 mark)

Total mark = 76

Coordinator’s signature and date.....................
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PRACTICAL 7 PHYLUM: ECHINODERMATA
7.1.1 AIMS:

v To introduce students to the basic classificatioh tbe
Echinoderms

v To introduce students to the variety of Echinodémes.

v To examine the features that have contributed ¢osticcess of
the Echinoderms.

7.1.2 INTRODUCTION

The echinoderms have star-like appearance, andspherical or
elongated marine animals with spiny skin. They taipgoblastic, have
coelomic cavity and exhibit organ system level @famization. They are
generally divided into three classes as given below

1-Class: Asteroidea
Order:Forcipulata
GenusAsterias(Sea star)

2-Class:Ophiuroidea
Order: Ophiurae
Genus:OphiocomaBrittle star)

3-Class: Echinoidea

Order: Camarodonata
Genus:Echinus(Sea urchin)

General characteristicsof Echinoderms

o Exclusively marine.

o Adults with radial symmetry.

o Larvae bilateral symmetry.

o No head, body unsegmented.

. Have oral and aboral surfaces, oral surface (Imaveth located
in the center of the body). aboral surface (hawesan

. Body wall contains an endoskeleton of ossiclagys protective
spines made of calcium plates covered with thidegnal layer.

. With unique water vascular system (network ofadamthroughout
the body) is important for locomotion, feeding, pieation and
excretion.

. Have a large coelom (fluid-filled cavity betwebady wall and

gut lined by mesoderm) where all the main orgamsinc
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No brains, central nerve ring surrounds moutmneat radial
nerves run under each arm have ganglia.

Digestive system complete.

Respiration by dermal gills, tube feet or redpinatree.

Sexes are separate, fertilization is external.

ACTIVITIES

You are provided with the following specimens:
Asteriasp. (Sea star)

Ophiocomasp. (Brittle star)

Echinussp. (Sea urchin)

Examine, draw and label the specimens provideActivity 1
above(5 marks each x 3 = 15).

Give the characteristics of the classes in phylumifbdermata
(5 marks each, x 3 = 15 marks).
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EXERCISE VI

1. Examine, draw and lab@lsteriasp. (Sea star)
(5 mark: shape of drawing Y2, neatness of drawing Yzuled
horizontal guide lines %2, guideline touching orgarke Y2, six
(6) correct labels ¥2 x 6 = 3).

2. Examine, draw and lab&phiocomasp. (Brittle star)
(5 marks, shape of drawing %2, neatness of drawing %2, ruled
horizontal guide lines %2, guideline touching orgarke Y2, six
(6) correct labels ¥2 x 6 = 3)
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3. Examine, draw and lab&chinussp. (Sea Urchin)
(5 mark: shape of drawing Y2, neatness of drawing Yzuled
horizontal guide lines %2, guideline touching orgarke %2, six
(6) correct labels ¥2 x 6 = 3)

4. Give the characteristics of the class Asteroidgshi@odea and
Echinodea in phylum Echinodermata
(5 marks each, x 3 = 15 marks).

a. Asteroidea
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b. Ophiuroidea

C. Echinoidea

Total mark 30.

Coordinator’s signature andlate................cccocee e i iennns
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