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CHARACTERISTICS OF PROTOZOA
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» 1. Unicellular

» 2. Chemoheterotrophs (get their energy by breaking down
organic matter).

%,. NII1OSt ingest their food; thus, they have special structures
or this.

?. Trophozoites: any stage in a protozoa’s life cycle which can ingest
fi)od.1 ; 1)1 practice it refers to the motile form (pseudopods, cilia,
agella).

5. Cyst: Non-motile form, protected by a membrane. This is usually the
infective stage. Cysts have a thick cell wall that allows for survival in
harsh environments better than the trophozoite form. Excystation:
process of emergence of the trophozoite from the cyst.

7. Capable of reproduction
A. Asexual: fission, budding, or schizogony
(produces a large number of trophozoites)
B. Sexual: conjugation




Sub kingdom Protozoa

Sarcomastigophora .
Phylum II. Labyrinthomorpha * Protozoa as a subkmgdom
gll:y:um IIg. Icl;)icomplexa « Contains 7 phy]a
ylum IV. Microspora .
Class (1) Rudimicrosporea Phylum Sarcomastigophora
Class (2) Microsporea , . Sh e iR
Order Minisporida Phylum Labyrinthomorpha
Order Microsporida i n

Sub Order Pansporoblastina
Sub Order Apansporoblastina
Family Nosematidae
Genus: Nosema
Species: Bombycis

Phylum V. Ascetospora

Phylum VI. Myxozoa

Phylum VILI. Ciliophora




Protozoa have traditionally been divided on the basis of their means
of locomotion, although this is no longer believed to represent

Protozoa classification

genuine relationships:

Flagellates

- flagella - long hairlike projections

Amoeboids

— ameboid movement by pseudopods, which means "false foot

Ciliates

~ Ciha - tiny hairlike projections

Sporozoans

* Apicomplexa
* Myxozoa
* Microsporidia

Protozoa Chart

Flagellates

How they
move

Unicellular or
multicellular

Autotroph or
heterotroph

Unique
characteristic

Example

Drawing
Pg. 436

Flagella
Unicellular

Heterotroph

-Canbe
symbiotes
living in
digestive
system to help
breakdown
cellulose

Trypanosoma

Sarcodines

Pseudopodia
Unicellular
Heterotroph

- Use
pseudopodia to
engulf food

Amoeba

Sporozoans ‘ Ciliates
Passive Cilia
Unicellular Unicellular
Heterotroph  Heterotroph

- Contain - Use cilia to
complex move food into
organellesat  gullet and food
one end to help vacuole

invade their

victim

Plasmodium Paramecium



Protozoan Infections of the Gl Tract

Emntamoeba

From mild

Stool O&P

y e E—

Metronidazole,

(amoebic histolytica diarrhea to mgestion of cysts exam, enzyme | tinidazole,
dysentery) severe from tecally Immunoassay | diloxanide
dysentery and contaminated water, furoate,
colitis; may food, or hands lodoquinal,
cause abscess PAMOMOMYCIn
on the kver
Cryptosporidiesis | Crypresporidium | Watery Contact with feces of | Stool Q&P Niazoxanide,
parvum, diarrhea, nfected mice, birds, | exam, enzyme | azithromycin,
Cryptos nausea, farm animals; Immunoassay. | and
homirs vomitng, ngestion of PCR PAromomycin
cramps, contaminated food
fever, Of Waler, expasure
dehydration, to contaminated
and weight loss | water while
swimming or bathing
Cyclosponasis Cyclospora Explosive Ingestion of Stool O&P Trimethoprim-
cayeranensis diarrhea, fever, contaminated food exam usng sultmethoxazole
nausea, or water ultraviolet
vomitng, cramps, fluorescence
loss of appelite, MICToscopy
fatigue, bloating
Giardiass Glardia lambiia | Diarrhea, Contact with Stool Q&P Metronidazole,
nausea, stomach | infected individual or | exam; ELISA. | tinidazole
cramps, Qas, contaminated direat
greasy stool, formtes; ingestion of | fluorescence
dehydration contaminated food antibody
Il severe, or water assays
sometimes
malabsorption

syndrome

Disease Some Representative Etio- Geographical Localization Clinical Features
logical Agents
Malaria Plasmodium falciparum, Over 100 countries in the Fever, shivering, cough, respiratory distress,

P. vivax

tropic and subtropics

pain in the joints, headache, watery diarrhea, vomiting,
convulsions severe anemia

African trypanosomiasis

Trypanosoma brucei

36 countries in sub-Sahara
Africa

Initial haemolytic phase (fever, joint pains followed by
neurological disorder, somnolence

Chagas disease

Trypanosoma cruzi

From northem Mexico to

Acute phase (fever and splenomegaly)

South Argentina Chronic phase (irreversible damage to heart, esophagus
and colon)
Leishmaniasis Leishmania donovani, L. Over 88 countries in tropic and Skin ulcers, mucocutaneous complications and visceral
major, L. mexicana, L. subtropics diseases (hepatosplenomegaly)
braziliensis
Toxoplasmosis Toxoplasma gondii Worldwide Blindness and mental retardation can result in congeni-
tally infected children.
Immunosuppressed patients can present more severe
symptoms: splenomegaly, polymyositis, dermatomyosi-
tis, chorioretinitis, myocarditis, pneumonitis, hepatitis,
encephalitis, and multisystem organ failure.
Trichomoniasis Trichomonas vaginalis Worldwide Vaginal discharge, odor and edema or
erythema,
Intestinal protozoan Giardia lamblia, Enta- Worldwide Hematuria, anemia, impaired growth. Renal, hepatic and

moeba histolytica,
Cryptosporidium parvim,

Cyclospora cayetanensis

spleen failure



1. Amoebiasis

2.African Sleeping
Sickness

3.Leishmaniasis (
Kala - azar)

4.Malaria

5. Babesiosis

\

Entamoeba Intestine, Liver
histolytica

Trypanosoma brucei Blood, Brain
Leishmania White Blood
donovani Cells,Skin, Intestine

Liver, Red Blood
Cells

Plasmodium spp.

Babesia microti Red Blood Cells

Erntamoets Trypanasoma Loishmany  Cadsfunay TiohomOnes
Watel’ hstoytca R ganTvan tropvea VageIsks
Tsetse fly (
Glossina) ﬁw
Sand fly ( o.. o _
Phlemotomus) ermeitagon P Toncplare o

Fig. 23.11, Soma pathogenic protozoan parasites of man,

Mosquito (
anopheles)

Tick ( Txode)






General characteristics

1.Porifera are all aquatic, mostly marine except one family Spongillidae which lives in
freshwater.

Osculum
(excurrent pore)

Amebocyte
2.They are sessile and sedentary and grow like plants.

Choanocyte

3.The body shape is vase or cylinder-like, asymmetrical, or radially symmetrical. (collar cell)

Ostium
(incurrent pore)

4.The body surface is perforated by numerous pores, the Ostia through which water
enters the body and one or more large openings, the oscula/osculum by which the
water exits.

T Porocyte (pore cell)
- 2
™, ~Mesohyal

~Spongocoel
(atrium; paragaster)

N\ \ﬁ‘pirulv

\
Pinacocyte
(epidermal cell)

“Ostium (incurrent pore)

wijth choanocytes. The interior space of the sponge body is called spongocoel.

.Characteristic skeleton consisting of either fine flexible spongin fibers, siliceous
picules, or calcareous spicules.



Osculum
Mesohyi

Porocytes Food particles

Collar in mucus

Water
flow

Spongocoel —
Choanocyte

Flagellum Phagocytosis

Amoebocyte
of food
i Particles Choanocyte
= . \ ® ® {
Epidermis — o
| ® ® /



""EXAMPLES OF PORIFERA

— CHALINA

Class- Demospongiae
Common name- Dead Man'’s Finger/
\ Mermaid’s Glove

Cliona

www.rajusbiology.com



Classification of porifero

PHYLUM lPORIF'ERA

CLASS I CALCAREA CLASS I1 HEXACTINELLIDA CLASSIII DEMOSPONGIAE
Order 1 Homocoela Order Z Heterocoela (= Syconosa)
Ex. Leucosolenia, Clathrina. Ex. Sycon, Scypha, Grantia,
Order 1 Hexasterophora Order 2 Amphidiscophora
Ex. Euplectella, Staurocalyptus. Ex. Hyalonema, Pheronema.
Order 1 Myxospongida Order 2 Tetractinellida Order 3 Monaxonida Order 4 Keratosa
Ex. Oscarella, Halisarca. Ex. Chondrilla, Geodia, Chondrosia. Ex. Suberites, Tethya, Ex. Euspongia,
Cliona, Ephydatia, Hippospongia,
Chalina, Spongilla, Hircima.

Halichondria, Raispaila,
Poterion, Haliclona,
Microciona.




Porifera: Classification

Classes:

Calcarea:

Spicules of calcium carbonate
Needle-shaped or 3-4 rayed spicules

Canal systems asconoid, siconoid, or
leuconoid

All marine

Hexactinellida:

3D, six-rayed spicules
Siliceous spicules forming a network

Body often cylindrical or funnel-shaped.

Canal systems siconoid or leuconoid
All marine, and most deep water spp.

| y Gy
v N NV

Asconoide Siconoide Leuconoide

Demospongiae:

Siliceous spicules (not six-rayed),
spongin or both

Canal systems leuconoid
One family freshwater, most marine
Most sponges belong to this class




cnidario

General characteristics and classification




General characteristics

= All Cnidaria are aquatic, mostly marine,
organisms.

= They all have tentacles with stinging cells
called nematocysts that they use to capture
food.

= (Cnidarians only have two body layers, the
ectoderm and endoderm, separated by a
jelly-like layer called the mesoglea.

®» Most Cnidarians have radial symmetry.

ost Cnidarians have complicated
reproductive cycles thatinclude an asexual
stage and a sexual stage.

Some Cnidarians are completely mobile
while others are completely sessile, but most
have both mobile medusa and sessile polyp
stages in their life cycles.

reproductive
tissue

mesoglea

mesoglea 7

reproductive|

tissue \‘L ’
basal plat/e!s\ Ik
Folyp

tentacie

/\/\eduso



CNIDARIA

‘Nettle animals’

Anthozoa Scyphozoa Staurozoa Cubozoa Hydrozoa
Corals and sea anemones Swimming Jellyfish Stalked Jellyfish Box Jellyfish Hydroids and siphonophores
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2. Cnidarians




Classification of cnidaric

The classificatory scheme followed in this text is based on the scheme outlined by Ruppert and Barnes, 1994 (6th Edn.)

Phylum Class Subclass
C Hydrozoa
N
I
Scyphozoa
D cyphoz
A .
R Cubozoa Octocorallia/
1 Alcyonaria
A Anthozoa
Hexacorallia/

Zoantharia




Class Characteristics

Class Hydrozoa (Greek: hydro, water serpent):

1. Individuals are either exclusively polyploid or medusoid or constituted by both forms in the life cycle.
ii. Mesoglea acellular.

iii. Cnidocytes are confined to the epidermal layer.

iv. Coelenteron is yndivided and without stomodaeum.

v. Gonads are ugtially ectodermal in origin.

Examples:
Hydra ,Obelfa, Millepora, Physalia , Valella, Porpita.




Class Scyphozoa (Greek: skyphos, cup):

i. Medusoid form is dominant in the life cycle; polypoid form is very insignificant.
ii. Mesoglea is cellular.

iii. Some cnidocytes are endodermal.

iv. The endodermal gastric tentacles are present.

v. Velum is absent.

vi. Gonads are endodermal.

Example:
Aurelia , Pilema, Lucernaria, Pericolpa.
Epidermis
Gastric cavity PR Mesoglosa
Exumbrella ‘ o Gastrodermis
Radial canal
E 4\ Circular canal
Subumbrella
............. Gonad
Rhopalium
5 S Tentacle
Mouth
reestreessaseseroresuseonsseseey Oral Arm

Aurelia medusa — cutaway diagram




Class Cubozoa (Greek: Cubo, cube)

I. Medusoid cnidarians with bells.

Il. Body is distinctly flattened to form four sides.

1. Bell margin simple.

Iv. Presence of velum along the margin of the medusa.

V. There are four tentacles or tentacle clusters at the four corners
of the margin.

vi. Body wall possess a type of nematocyst called stenotale.
ples:

Carybdea, Chiropsalmus, Chironex, Tripedalia




Class Anthozoa (Greek: Anthos, flower):

i. Exist only in the polypoid form.

ii. Mesoglea cellular.

iii. Some cnidocytes are endodermal.

iv. Stomodaeum strongly developed.

v. Extending between the stomodaeum and the body-wall
there are mesenteries.

vi. Gonads are endodermal.

vii. Members are exclusively marine.

Subclass Octocorallia/Alcyonaria:

Polyp with eight tentacles and eight septa (mesenteries).
Examples:

Gorgonia (sea fan) , Pennatula (Sea-pen) , Alcyonium
(Dead-men’s finger) , Helipora, Telesto, Tubipora (organ-
pipe coral), Corallium (red coral).

Subclass Hexacorallia / Zoantharia:

i. Polyps with more than eight tentacles and septa,
typically in cycles of 12.

Examples: Sea-anemones (Adamsia, Edivardsia,
Metridium), Fungia (mushroom coral), Astrea (star coral)
, Antipathes, Meandrina (brain coral) .






aracteristics of Platyhelminthes

latyhelminthes have the following important characteristics:

1.They are triploblastic, acoelomate, and bilaterally symmetrical.

2.They may be free-living or parasites.

3.The body has a soft covering with or without cilia.

4.Their body is dorsoventrally flattened without any segments and appears like a leaf.

5.They are devoid of the anus and circulatory system but have a mouth.

6.They respire by simple diffusion through the body surface.

7.They haye an organ level of organization.

8.They do not have a digestive tract.

9.The/space between the body wall and organs is filled with connective tissue parenchyma which helps in
trapSporting the food material.

.They are hermaphrodites, i.e., both male and female organs are present in the same body.

1.They reproduce sexually by fusion of gametes and asexually by regeneration by fission and regeneration.
Fertilization is internal.

12.The life cycle is complicated with one or more larval stages.

13.They possess the quality of regeneration.

14.The flame cells help in excretion and osmoregulation.

15.The nervous system comprises the brain and two longitudinal nerve cords arranged in a ladder-like
fashion.




Phylum Platyhelminthes - Flatworms

Examples:
«Tapeworms

=Planeria
«Marine Flukes




Classification of Platyhelminthes

he classification of Platyhelminthes are given below:
*Turbellaria

*Trematoda

*Cestoda

Turbellaria

*These are free-living organisms found mostly in fresh water.
*The body is dorsoventrally flattened.

*Hooks and suckers are not present.

Planaria, Otoplana

Trematoda

*These are mostly parasitic.

sHooks and suckers are usually present.

*Eg., Fasciola hepatica, Diplozoon

Cestoda

*These are exclusively parasitic.

*They have hooks and suckers.

Eg., Taenia spp., Convoluta
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Characteristics of Nematoda

ollowing are the importont characteristics of Nematoda

1.Their bodly is bilaterdly symmetricd and triploblastic.

2.They are cylindrical in shape.

3.They exhibit tissue level organization.

4.Their body has a cavity or pseudocoelom.

5.The alimentary canal is distinct, with the mouth and the anus.
6.They are sexually dimorphic.

7.They are devoid of the circulatory system and respiratory system.
re free-living or parasitic.

9.Parasitic nematodes cause disedses in the host.

10 Fertilization is internal and reproduction is sexual.




Wuchereria bancrofti

Trichinella spiralis
umber gambar: Wikipedia

Gordius sp

—— Cutcular body sheath

v Oral style
.‘.‘ é Mo oA Nerva nng
Pharynx
V“‘ Oesopmagus

» Biaddor
sarve g /"l S/ Arus
= Gonopore ‘h‘ | s
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Inlenor mass

WUCHERERIA - ADULT FEMALE AND MALE

Wuchereria Bancrofti
\‘Elephontiasis

Mosquito bites
(Anopheles or Culex) Lymphedema
(of legs, scrotum)
Diagnosis

» Pronounced eosinophilia
» Microscopic detection of microfilaria (at night)
» Serology (indirect fluorescence and ELISA)

Treatment
Diethylcarbamazine (DEC); effective if early administered

WUCHERERIA - MICROFILARIA



Classification

(according to Ruppert and Barnes,1994)

Superphylum aschelminthes divided into following phyla:

Nematoda
Gastrotri

Nemaromorpha

anthocephala
inorhyncha
Loriciphera
Priapulida
tardigrada



1. Nematoda (Gr., nema=thread+ eidos= form)

«Aquatic or terrestrial, free-living or parasitic, elongated
roundworm.

*Body elongated, cylindrical and unsegmented.

*Body wall with thick cuticle, cellular or syncytial epidermis
and longitudinal muscles in four bands.

*No cilia, no circulatory and respiratory system.

*The digestive system completes with muscular pharynx and
*Excretory system of glandular organs or canals or both.
<Nervous system with circumenteric ring and anterior and
posterior nerves.

*Sense organs simple.

*Male with penial spicules and smaller than females.
*Gonads one or two. Male genital ducts lead into the cloaca,
female genital duct with a separate opening.

«Examples: Ascaris, Necator, Wuchereria, Trichinella.




2. Nematomorpha (Gr., nema=thread+ morphe= shape)
*Hair worm, found in freshwater. One genus (Nectonema)
marine.
*Body very long, thin, slender and cylindrical.
*Body wall with thick cuticle bearing small papillae.
*Epidermis cellular, single-layered.
*The digestive system is complete in larva but degenerates in
-feeding adults. Cloaca present.

Pseudocoel mostly filled with parenchyma.
*No circulatory, respiratory and excretory system.
*Nervous system with a circumenteric nerve ring and
midventral nerve cord.
*Gonad and gonoducts paired. Oviducts also open into the
cloaca.
Juveniles parasitic in grasshoppers, crickets and other insects.
*Examples: Gordius, Paragordius, Nectonema.




tifera (L., rota= wheel + ferre= to bear)

*Microscopic animals found in ponds, lakes, and streams. Rarely in oceans,
commonly called wheel bearers.

*Body wall thickened into stiff plates or lorica into which head may
*Anterior end with ciliated corona (wheel organ) used for feeding and
locomotion.

*Post- anal foot with toes and adhesive glands for attachments.

*Body musculature includes longitudinal and transverse muscle bands and

*The digestive system with a grinding organ, mastax, lined internally by a
strong Cuticle.

*Theexcretory system with two protonephridia and two Protonephridial tubes
which empty into bladders.

amples: Philodina, Asplanchna, Rotaria.




. Gastrotricha (L., gaster= stomach + trichos= hair)
*Microscopic, marine or freshwater.
*Body wall with cuticle bearing short, curved, dorsal spines.
*Corona absent cilia on the ventral surface for locomotion.
*Posterior end forked and with adhesive tubes and glands for
attachments.
*Body musculature includes 6 pairs of longitudinal muscles.
*Mouth surrounded by bristles.
*The pharynx is triradiate and muscular.

*Dioecious or Monoecious; parthenogenetic female occurs.
*Development direct. Young and adult are alike.
*Examples: Chaetonotus, Macrodasys.



5. Kinorhyncha (Gr., kineo=more + rhynchos= beak)
*Marine, microscopic worm-like.

*Superficial segmentation of body into 13 or 14 overlapping
rings (Zonites).

*Body surface with spiny cuticle but no cilia.

*Mouth cone or head protrusible and covered with scalids.
*A pair of adhesive tubes in the front part of the ventral
surface.

*Pseudocoel with fluid containing amoebocytes.

*A nerve ring with a ventral cord with a ganglion in each Zonite.
Eyespots in some.

*The digestive system completes with salivary glands.
*Gonads as a pair of tubular sacs.

*Penial spicules in males.

*Fertilization internal. Metamorphosis with several larval
stages.

*The development includes a series of juvenile stages.
*Examples: Echinoderes, Pycnophyes.



6. Acanthocephala :

1. endoparasitic worms of slender cylindroid or slightly flattened form and hollow
construction.

2. They live as adults in the intestine of vertebrates and as larvae in arthropods.
The diagnostic feature of the phylum is the organ of attachment consisting of an
invaginable proboscis that forms the anterior end.

3. The body wall consists of cuticle, syncytial epidermis permeated with spaces and
sub-epidermal musculature. In connection with the proboscis apparatus the
epidermis forms two elongated bodies termed lemnisci that hang down into the

unk.

Excretory organs when present are of the nature of protonephridia and open

into the terminal part of the reproductive system.

5. The nervous system consists of a ganglion near the proboscis and two lateral
cords extend posteriorly from the ganglion along with numerous minor nerves.

6. The sexes are separate, the females are generally larger than the males

Example: Macracanthorynchus ingens, Moniliformis moniliformis, Acanthocephalus

rauschi, Pseudoacanthocephalus bufonis




2.

1.

/. loricifera

Bilaterally symmmetrical minute
body.

The cone shaped anterior end is

introvert. It bears many

ed spines (scalids) on its
lateral surface.

t the end of the introvert is the
elescopic mouth is surrounded
by eight oral styles.

Example: nanaloricus

1.

2.

3.

8. priapulida

Cucumber shaped or worm like
body which is bilaterally
symmetrical

They have one or two coelomic
cavity that lacks peritonium

They moult their cuticle as they
grow

Example: priapulus

9. tfardigrada

1. Short plump cylindrical body

2. Non chitinuous body wall,
cuticle covered epidermis

3. Parthenogenesis is common

Example: Batillipes



Earthworm =

Helobdella sp.

Urechis caupo




A. General Characteristics Phvium: Annelida

1. Annelid: means"tiny rings”

. Class: Oligochaeta

. Examples: bristleworms, earthworms, leeches.
. Bilateral animals w/ 2 body openings (mouth and anus).
. Segmented Body

Nocturnal burrowing worm

2

3

4

5

6. Live soil or freshwater
7

8. Feeds on dirt filtering out organic matter
2.

Beneficial to the soil: aeration (opening up soil to allow air to cmculaTe
better), fertilization e

10. Respiration: oxygen diffuses across moist skin

11, Sexual Reproduction- hermaphrodites (Earthworm —
12. Closed circulatory system: blood contained within vessels,

13. Well Developed Nervous System




3 Major Classes in Phylum Annelida

4

Class Oligochaeta: the
garthworms

Class Hirudinea : The
leeches

Class Polycheata: The
maring worms

Phylum Class Subclass Example

A Errantia  Aphrodite
N l’olychaeta<

N Sedentaria Arenicola

E [~ Archiannelida Polygordius
L "

l Oligochaeta . Metaphire
D *‘Hirudinea Hinudinaria
A

Box 1.6 : Scheme of classification of Phylum Annelida
as in “Text book of Zoology — Invertebrates’
by Parker and Haswell (eds. Marshall and
Williams, 1972).

Classification of Annelida

Back

Classes of Annelida

1< RPN g ey,
g,
L R

Class Polychaeta

“Gills
Class Hirudinea (Bristle Worm)
They have antennae and
(Leeches) specialized mouthparts, they
This is the smallest class of are free-swimming predators
Annelids and it contains leeches. with strong jaws. They live in
They can be found in muddy the dirt on ocean floors. “Bakken

waters and they attach to you and
suck your blood. They have no
parapodia or setae

Class Oligochaeta
(Earthworm)

These creatures live in the soil
and have a few setae on each
segment. They lead a burrowing
life. They are also good for fishing!

©

*Fankboner *Fauna




Phylum
Arthropoda
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Arthropoda
General Characteristics

* metameric body plan

— divided into tagmata (i.e.,

tagmatization)
— somites fused into functional units
* head
e thorax
« abdomen o abdom‘:“";‘
Prosoma
—-OF <, (cephalothorax)
» cephalothorax y ey :‘:&
» abdomen WX
6}'
Walking
legs

Phylum Arthropoda

* Crustaceans

* Arachnids
* Insects
-« Centipedes + Millipedes g

Common Characteristics of all Arthropods R
*Exoskeleton — hard outer covering — usually made of chitin

*Segmented bodies

Jointed appendages

*Open Circulatory System — organs are bathed in blood.
*Bilateral Symmetry

*Sexual Reproduction



ARTHROPODA - CLASSIFICATION AND CHARACTERISTICS

‘h Centipede

CRUSTACEA
Their head and thorax
(middle part) are fused.
They have many legs jointed
to the body.
Mainly, live in water.

Lobster

Millipede

MYRIAPODA

* Thelir body is divided into

many segments.

* Each segment consists of

one ar two palir of legs.

INSECTA
Their body is divided into
three parts - head, thorax
(middle part), and abdomen
(lower part),
They have three pairs of
jointed legs.
Head bears mouth, a pair of
antennae or feelers.

Mosquito

/
Buttedw

* Have no antennae

Scorpion

Spider

ARACHNIDA
* Their head and thorax
(middle part) are fused,
* They have four pairs of
Jointed legs,

o

Arthropods are the biggest group of invertebrates. All arthropods have an external skeleton that protects
their body. They also have many legs.

INSECTS ARACHNIDS CRUSTACEANS MYRIAPODS
6 legs. * 8 legs. ¢ 10 legs. e Lots of legs.

¢ Exoskeleton

3 body parts (head, thorax and
abdomen).

 Two antennae.

* Many have wings.

e Examples are wasps, ants,
butterflies...

» Exoskeleton.

» 2 body parts (cephalothorax
and abdomen).

e Most have 8 eyes.

e Don’ t have antennae or wings

e Examples are spiders,
scorpions...

« 2 body parts (cephalothorax and
abdomen).

« Two antennae.

e Examples are crabs, prawns...

* Exoskeleton.

« Two antennae.

e Body has lots of
segments.

cephalothorax

chelicerae

pedipalps




Phylum mollusco




General characteristics

« the body is soft, unsegmented (except in Monoplacophora), bilaterally symmetrical, coelomate, triploblastic.

» The body consists of head, foot, mantle, and the visceral mass.

« The body is commonly protected by an exoskeleton calcareous shell of one or more piece secreted by the mantle.
« Head is distinct, bearing mouth, eyes, tentacles and other sense organs except in pelecypoda and scaphodoa.

« The ventral body is modified into a muscular plough-like surface, the foot which is variously modified for
, burrowing and swimming.

«  Mantle or pallium is a fold of a body wall that leaves between itself the main body, mantle cavity.

emocyanin is their respiratory pigments.
xcretion is by paired metanephridia (kidney).

The nervous system consists of paired cerebral, pleural, pedal and visceral ganglia joined by longitudinal and
transverse connections and nerves. Ganglia usually form a circumenteric ring.

Sense organs consist of eyes, statocysts, and receptors for touch, smell, and taste.
Sexes are usually separate (dioecious) but some are monoecious (hermaphroditic).



Classification according to ruppert
barnes, 1994

Phylum Class Subclass

Aplacophora < g:z:;:i?;mggzpha

2)4 Polyplacophora
- Monoplacophora B carchil
L Gastropoda, Opisthobranchia
Pulmonata
U
S Protobranchia
: Pteriomorphia
C Bivalvia Palaeoheterodonta
A Heterodonta
Scaphopoda Anomalodesmata

Nautiloidea
Cephalopoda < Ammonoidea (Extinct)
Coleoidea




» Class Aplacophora

Worm-shaped soft sediments, and without shells; marine, mostly in deep water.
Examples: Neomenia, Nematomein, Chaetoderma.

» Class Polyplacophora (chitons)

Generally flattened body and broad foot; mantle covered with cuticle and spicules; 8 middorsal serial shell plates (valves)
enclosing photoreceptive papillae (aesthetes); mantle cavity peripedal with multiple pairs of ctenidia; marine.ex: chiton

» (Class Monoplacophora (neopilinids)

Cap-shaped/shell; head with 2 pairs of appendages; mantle cavity peripedal with 5-6 pairs of modified ctenidia; 56 pairs of

Class Scaphopoda (Solenoconcha; tusk shells)

dventrally fused mantle and tubiform to barrel-shaped shell; head with tubular snout and 2 bunches of slender tentacles
tacula); foot pointed and cylindrical; no ctenidia and distinct blood vessels; no heart auricles; radula strong;
carnivores; marine burrowers in soft sediments, Examples: Dentalium, Cadulus, Pulsellum



Class Bivalvia (Pelecypoda; clams, mussels, oysters, scallops, shipworms, and cockles)

Laterally compressed body; 2 middorsally hinged valves; posterior mantle often extended to form siphons; head with
labial palps, foot ax-shaped to vermiform; peripedal mantle cavity with 1 pair of ctenidia mostly modified to large
plates of lamellae; buccal mass (jaws and radula) reduced; predominantly ciliary suspension feeders burrowing in soft
sediments or attached by byssus gland of foot on hard substrata . Ex: Lamellidens sp.

 Class Cephalopoda (nautiluses, cuttlefishes, squids, and octopuses)

Dorsoventrally elongated body; shell straight, coiled, or almost highly regressive, originally chambered and pierced by
a siphuncular tube; head free with paired eyes and 1 or 2 circles of 8-10, or about 90, tentacles (perioral arms); foot
modified as a‘funnel for jet locomotion; mantle cavity restricted to posterior body with 2 ctenidia; alimentary tract with
| and predominantly with a rectal ink sac; nervous system extremely concentrated. Ex: Octopus sp.




Phylum Echinodermata

» Due to their spiny skin, it is named as Echinodermata. This name is derived from Greek
where “echinos’ means "spiny” and"dermos” means skin.

» An adultechinoderm body is radially symmetrical.

» The pnouth is surrounded by a central disk leading to grooves with podia. These
grooves are called ambulacral grooves.

n echinoderm'’s endoskeleton is composed of individual parts, called ossicles.

The water vascular system is a primary part of echinoderm Biology.



Classification of Echinodermatao

= The phylum echinoderms are classified into five classes: They are-
 Asteroidea (sea stars)

. Ophiuroidea (brittle stars)

 Echinoidea (sea urchins and sand dollars)

« Crinoidea (sea lilies or feather stars)

 Holothuroidea (sea cucumbers).




CLASSIFICATION EF & Class: Crinoidea

o Class Asteroidea

+ 1500 living species ¢ Attached to

« Found on shorelines near rocks or near sandy/muddy bottoms substrate with
among coral reefs many branched

« Brightly colored alims

+ Range in size from centimeter across to almost 3 feet across ¢ Open a mbulacral

+ Many are carnivorous (eat other animals - like mollusks, other grooves
echinoderms, small fish) :

« Ex: sea stars, starfish, pea star, leather star ¢ No Madreponte

+ No pedicellariae or
papulae

Class Ophiuroidea — brittle stars
- 2,000 species in 3 orders

CLASSIFICATION

o Class Holothuroidea
+ 1150 living species

- Body with 5 or more arms, distinct from central disc 3. Class Echinoidea

« Found in all sea areas (intertidal regions to deep ocean bottoms) - Tube feet have no suckers; “without arms”
+ Some crawl, others found beneath rocks, other burrow no anus is present gl:ekl:la(;igttj)s plates fused into
« Elongated bodies, bodies are soft

- Coelom in arms is reduced, Often covered with spines

due to large vertebral ossicles N : o spines often used for locomotio
¢ e s W 4 instead of tube feet

= Burrow in sand (day); more
active at night
= Most feed on detritus or algae
| Ex: Sea Urchins, Heart
Urchins, & Sand Dollars

« Ex: sea cucumbers

- Ambulacral grooves closed

- Madreporite on oral surface
(underneath)




L2~ 1
’

From left: sea star, brittle star, sea urchin

Sea lily Sea cucumber J




vertebrate

Classification c:f‘ Vertebrates

Classification of vertebrates

Vertebrates are ammals with backbones (part of an internal skeleton).

Vertebrates are divided into five groups called classes

Details of each group are given in the table below

Vertebrate Body
class covering

Fish Scales

Amphibians Moist skin

Reptiles Dry, with
scales

Birds Feathers,
scales on
legs

Mammals  Fur

Movement

Fins (also used
for balance)

Four limbs, back
feet often
webbed to
make swimming
more efficient

Four legs
(apart from
snakes)

Wings, two
legs

Four limbs

Reproduction

Usually
produces
jelly-covered
egqgs in water

Produces jelly-

covered eggn
In water

Eggs with
rubbery,
waterproof
shell - laid
on land

Eggs with
hard shell

Live young

Sense argans

Eyes but no
ears, lateral
line along
body for
detecting
vibrations in
water

Eyes and cars

Eyes and ears

Eyes and ears

Eyes, ears with
pinna (external
flap)

Other detalls

Cold-blooded,
gills for
breathing

Cold-blocoded,
lungs and skin
for breathing

Coid-blooded,
lungs for
breathing

Warm-blooded,
lungs for
breathing, beak

Warm-blooded,
lungs for
breathing,

fernales have
mammary glands
to produce milk

to feed young,
four types of teeth

Examples

Herring,
perch, shark

Frog, toad,
salamander

Crocodile,
python

Flamingo,
pigeon

Elephant,
mouse




vvnhlargequperlobe
(heterocercal tail);
Cartilaginous skeleton; lack
opercula and a swim bladder
or lungs

(ex Sharks and Stingrays)

Class Osteichthyes: Most with
bony skeleton; operculum
covers single gill opening;
pneumatic sacs function as
lungs or swim bladders.

(ex. Bony fishes)

Classification of Fishes

» Class Agnatha — Jawless Fish
» Class Chondrichthyes — Cartilagenous Fish
» Class Osteichthyes — Bony Fish
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Class Amphibia

Class Amphibia

Land and water
— Reproduce in water

Skin with mucoid
secretions

— Respiration

No scales, feathers or hair
Heart with 3 chambers

— 2 atria

— 1 ventricle

One cervical vertebra —
can turn neck only slightly

Exothermic — need a 4
chambered heart to be
endothermic

B Caecilian

B Plains Spadefoot Toad




Classification of Amphibia

Urodela
(or Caudata)

Apoda
(or Gymnophiona)

Typical Examples Key Characteristics

Frogs, toads Compact tailless body; large head fused to the

trunk; rear limbs specialized for jumping

Slender body; long tail and limbs set out at right
angles to the hody

Salamanders, newts ?

Caecilians

Tropical group with a snakefike body; no limbs;
lite or no tail; internal fertilization

Class Subclass

A

M

P

H

[

B

I

A

—

— *Labyrinthodontia—
(folded teeth)

— *Lepospondyli
(Scale vertebrae)

— Lissamphibia —
(smooth amphibia)

Order

— *Ichthyostegalia
(fish vertebrae)

— *Temnospondyli
(divided vertebrae)
— *Anthracosauria
(coal lizards)

— Anura (no tail)

— Urodela (with tail)

— Apoda (no limb)



Class Reptilia

Class Reptilia Class Reptilia

Characteristics of reptiles * Scales

Skull with one surface « Amniotic eqq

Respiration by lungs « One occipital

Metanephm.:‘kid’neys Condyle

Internal fertilization .

Amniotic eggs » Ectothermic

Very dry skin with : « Three chambered

Keratinized scales = — heart

» 17 orders of Reptilia
~ 4 Living orders of Reptilia

—Alligators have 4
« Claws




Class Reptilia

Classification scheme of Reptilia

Class Subclass Order
*Cotylosauria
Anapsida ——€'Mesosauria
Chelonia
*Protorosauria
*Synaptosauria —<-:"Saumpterigya
R *Placodontia
E
P *Ichthyopterygia ———— *Ichthyosauridae
T *Eosuchia
[ Lepidosauria —€ Rhynchocephalia
L Squamata —€
I *Thecodontia
A Crocodilia
Archosauria *Saurischia
*Ornithischia
*Pterosauria

*Pelycosauria
*Synapsida __C
*Therapsida

Suborder

Lacertilia (= Sauria)
Ophidia
Amphisbaenia

Kingdom Animalia

Phylum Chordata
Subphylum Vertebrata

CIass Reptllla
Order Crocodilia
Order Rynchocephalla (alligators &
crocodiles)
Order Chelonia e
= (turtles & R
Order Squamata tort0|ses)

(snakes & lizards)




Class Aves

=
M finches, hawk

Class Aves (Birds) ostrich, turkey

Class Aves

* Characteristics g{f;s\“
+ body structure v{‘;\:}“ +  Many orders of birds

« feathers & wings
* thin, hollow bone;
flight skeleton
+ body function
« very efficient lungs & air sacs Gruiformes: cranes and rails
« four-chambered heart Piciformes: woodpeckers

if : owls
« endotherms ! Strigiformes: owls

- Anseriformes: ducks and

— Columbiformes: doves and
pigeons
Falconiformes: diurnal birds
of prey

- Apodiformes: hummingbirds

+ reproduction trachea —T |\ 4 lung geese
« internal fertilization %<-/ Galliformes: chickens and
« ext | devel ti anterior << \‘\\Ma ) turkeys
exiernai aeveiopment in air sacs K" 3 Passeriformes: perching birds
amniotic egg \;g:\y 5

posterior
air sacs

AP Biology




Classification of Aves

Class-Aves

v

Subclass-1:
Archaearnithes

Order-1:

v

Subclass-2: Neornithes

Archaeoptervgiformes ¢

Supercrder-1:0Odontegnathae

Order-i:

Hesperornithiformes

Order-2:

Ichthvyrnithiformes

v )

Superorder-2: Supercorder-3:
Palaecgnathae Impennae
Order-i: Order-1:
Struthioniformes Spheniseiformes
Order-=:

Rheiformes

Order-3:

Casuariformes

Order-4:

Aptervgiformes

Order-s5:

Dinornithiformes

Order-6:

Aepvornithiformes

Order-—-:

Tinamiformes

Superorder-4 :Neognathae
Order-1: Gaviformes
Order-2: Podicipediformes
Order-3: Procellariiformes
Order-4: Pelecaniformes
Order-5: Ciconiifermes
Order-5: Anseriformes
Order-7: Falconiformes
Order-8: Galliformes
Order-2:Gruiformes
QOrder-10: Diatrymiformes
Order-11: Charadriiformes
Order-12: Columbifeormes
Order-13: Psittaciformes
Order-14: Cuculiformes
Order-15: Strigiformes
Order-16:Caprimulgiformes
Order-17: Apediformes
Order-18: Coliformes
Order-19: Trogoniformes
Order-20: Coraciiformes
Order-21:Piciformes
Order-22:Passeriformes



Class Mammalia

Characteristics of Mammals

. Mammary glands : Mammals
» Hair ,"
« Diaphragm .
* Three middle-ear ossicles
» Heterodont dentition - g
-

» Sweat glands
= Sebaceous glands (oil)

« Scent glands a
* Four-chambered heart 2
« Large cerebral cortex \'

Class
Mammalia

Subclass Subclass
Metatheria Eutheria

Subclass
Prototheria

Order Order 16 Different
Monotremata Marsupialia Orders

“Monotremes” “Marsupials” “Placental Mammals'



2 . M ars up lalS Subclass — Theria or Metatheria Supercohort-Marsupialia

ORDER- MONOTREMATA

Cloaca present
Teeth in young beak in adult

Oviparous with reptile like
characters

Found only in Australian region
Mammary glands without teats
No corpus callosum

Pinna absent

No placenta

Example- Omithorhynchus
(Platypus/duckbill) and
Echidna (spiny anteater)

- Kangaruu-panya

Potoruu Oposumu

Thilasini
(Chui-milia wa Tasmania)

i Kl

Numbati

Koala

the pouched animals- 272 species.

short gestation time is due to having a yolk-type
placenta in the mother marsupial

young are typically born in a practically
embryonic state (2cm).

Ex. Opossum, koala, wallaby, wombat kangaroo,
and Tasmaman Devil.... .

Simba-marsupialia

Kangaruu Shetani wa Tasmania




