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Introduction

The Animal Kingdom (Animalia) is one of the five kingdoms in Whittaker's classification system.
With over a million described species, systematic classification becomes crucial for understanding

diversity, evolutionary relationships, and assigning positions to newly discovered species.

Need for Classification:
¢ Systematic organization of diverse animal forms
¢ Understanding relationships between different groups
¢ lIdentification of newly discovered species

¢ Study of evolution and phylogenetic relationships

4.1 BASIS OF CLASSIFICATION

Animal classification is based on fundamental features that reflect evolutionary relationships and

structural organization.

4.1.1 Levels of Organisation

1. Cellular Level:



e Example: Sponges (Porifera)
e Characteristics: Loose cell aggregates
¢ Function: Some division of labor among cells

¢ Organization: Cells perform specific functions but no tissue formation
2. Tissue Level:

e Example: Coelenterates (Cnidaria)
o Characteristics: Cells performing same function arranged into tissues

¢ Organization: More complex than cellular level
3. Organ Level:

e Example: Platyhelminthes and higher phyla
e Characteristics: Tissues grouped to form organs

e Specialization: Each organ specialized for specific function
4. Organ System Level:

e Examples: Annelids, Arthropods, Molluscs, Echinoderms, Chordates
e Characteristics: Organs associate to form functional systems

e Complexity: Each system handles specific physiological functions

Digestive System Types:
¢ Incomplete: Single opening (mouth = anus) - Platyhelminthes

e Complete: Two openings (mouth # anus) - Higher phyla

Circulatory System Types:

e Open: Blood pumped out, directly bathes tissues - Arthropods



¢ Closed: Blood circulated through vessels - Annelids, Chordates

4.1.2 Symmetry

1. Asymmetrical:

¢ Definition: No plane divides body into equal halves
e Example: Sponges (Porifera)

e Characteristics: Irregular body form
2. Radial Symmetry:

¢ Definition: Any plane through central axis divides into identical halves
e Examples: Coelenterates, Ctenophores, Echinoderms*
e Arrangement: Body parts arranged around central axis

¢ Note: *Adult echinoderms are radial, larvae are bilateral
3. Bilateral Symmetry:

¢ Definition: Only one plane divides into identical left and right halves
e Examples: Annelids, Arthropods, most higher animals

¢ Evolutionary significance: Associated with cephalization (head formation)

4.1.3 Diploblastic and Triploblastic Organisation

Diploblastic Animals:

¢ Germ layers: Two (Ectoderm + Endoderm)
¢ Middle layer: Mesoglea (undifferentiated)
e Examples: Coelenterates

e Complexity: Tissue level organization



Triploblastic Animals:

e Germ layers: Three (Ectoderm + Mesoderm + Endoderm)
e Examples: Platyhelminthes to Chordates

e Complexity: Organ to organ-system level

4.1.4 Coelom (Body Cavity)

Coelomate:

¢ Definition: Body cavity lined by mesoderm
e Examples: Annelids, Molluscs, Arthropods, Echinoderms, Chordates

e Advantages: Space for organ development and movement
Pseudocoelomate:

¢ Definition: Body cavity not lined by mesoderm
¢ Characteristics: Mesoderm as scattered pouches

e Examples: Aschelminthes (Roundwormes)
Acoelomate:

¢ Definition: No body cavity
e Examples: Platyhelminthes (Flatworms)

e Structure: Solid body organization

4.1.5 Segmentation

Metameric Segmentation:

¢ Definition: Body divided into segments with serial repetition of organs

e Example: Earthworm body segments



¢ Phenomenon: Called metamerism

¢ Evolutionary advantage: Specialization of body regions

4.1.6 Notochord

Notochord:

¢ Definition: Mesodermally derived rod-like structure on dorsal side
e Occurrence: During embryonic development

¢ Classification basis:

e Chordates: Possess notochord

¢ Non-chordates: Lack notochord (Porifera to Echinoderms)

4.2 CLASSIFICATION OF ANIMALS

Broad Classification Framework:

p
Kingdom Animalia
— Non-Chordata (Invertebrates)

— Porifera

— Coelenterata (Cnidaria)
— Ctenophora

— Platyhelminthes

F— Aschelminthes

F— Annelida
— Arthropoda

— Mollusca

— Echinodermata
L— Hemichordata
L Chordata (Vertebrates)




— Cyclostomata
— Chondrichthyes
— Osteichthyes
— Amphibia

— Reptilia

— Aves

L— Mammalia

4.2.1 Phylum Porifera (Sponges)

General Characteristics:

¢ Common name: Sponges

Habitat: Marine (mostly), some freshwater

Symmetry: Asymmetrical

Level: Cellular level of organization

Body plan: Primitive multicellular
Unique Features:
Canal System:

e Water transport: Through body for feeding, respiration, excretion
e Ostia: Minute pores for water entry
e Spongocoel: Central cavity

e Osculum: Large opening for water exit
Specialized Cells:

e Choanocytes: Collar cells lining spongocoel and canals



¢ Function: Create water currents and capture food

Structure and Function:
¢ Digestion: Intracellular
e Skeleton: Spicules (calcareous/siliceous) or spongin fibers

e Reproduction:

e Asexual: Fragmentation

e Sexual: Hermaphroditic (eggs and sperm from same individual)

e Development: Indirect with larval stage

Economic Importance:
e Bath sponges: Commercial use
¢ Biological indicators: Water quality assessment

e Research: Cell biology studies

Examples:
e Sycon (Scypha): Calcareous sponge
¢ Spongilla: Freshwater sponge

e Euspongia: Bath sponge

4.2.2 Phylum Coelenterata (Cnidaria)

General Characteristics:
e Habitat: Aquatic, mostly marine

o Lifestyle: Sessile or free-swimming



¢ Symmetry: Radial
¢ Organization: Tissue level, diploblastic

e Body cavity: Gastrovascular cavity with single opening

Unique Features:

Cnidoblasts/Cnidocytes:

e Structure: Stinging capsules (nematocysts)
¢ Location: Tentacles and body surface

¢ Functions: Anchorage, defense, prey capture
Body Forms:

¢ Polyp: Sessile, cylindrical (Hydra, sea anemones)
® Medusa: Free-swimming, umbrella-shaped (jellyfish)

¢ Metagenesis: Alternation of generations (polyp < medusa)

Reproduction and Development:
e Digestion: Both extracellular and intracellular
e Skeleton: Calcium carbonate (in corals)
¢ Reproduction: Asexual (budding) and sexual

e Examples of metagenesis: Obelia

Ecological and Economic Importance:
e Coral reefs: Marine ecosystem builders
¢ Food chain: Primary consumers

e Tourism; Coral reef attractions



e Hazards: Jellyfish stings

Examples:
¢ Physalia: Portuguese man-of-war

e Adamsia: Sea anemone

Aurelia: Common jellyfish

Pennatula: Sea pen

Meandrina: Brain coral

4.2.3 Phylum Ctenophora

General Characteristics:
e Common name: Comb jellies or sea walnuts
e Habitat: Exclusively marine
e Symmetry: Radial

e Organization: Tissue level, diploblastic

Unique Features:
e Comb plates: Eight external rows of ciliated plates
¢ Locomotion: Swimming by coordinated cilia beating
¢ Bioluminescence: Well-marked light production

¢ Digestion: Both extracellular and intracellular

Reproduction:

e Sexuality: Hermaphroditic



¢ Fertilization: External

e Development: Indirect

Examples:
¢ Pleurobrachia: Common comb jelly

e Ctenoplana: Flattened form

4.2.4 Phylum Platyhelminthes (Flatworms)

General Characteristics:
e Body shape: Dorsoventrally flattened
e Symmetry: Bilateral
e Organization: Organ level, triploblastic, acoelomate

o Lifestyle: Mostly endoparasitic

Adaptations for Parasitism:

e Attachment organs: Hooks and suckers

Absorption: Nutrients through body surface

Reproductive capacity: High reproductive potential

Life cycles: Complex with multiple larval stages

Specialized Structures:
¢ Flame cells: Osmoregulation and excretion
¢ Nervous system: Ladder-like with ganglia

¢ Digestive system: Incomplete (branched gastrovascular cavity)



Reproduction:
e Sexuality: Hermaphroditic
¢ Fertilization: Internal

e Development: Indirect through larval stages

Regeneration:
e Capacity: High (e.g., Planaria)

¢ Significance: Research applications in developmental biology

Medical Importance:
¢ Parasitic diseases: Significant human health impact

e Economic losses: Livestock parasites

Examples:
¢ Taenia: Tapeworm (intestinal parasite)
e Fasciola: Liver fluke (sheep and humans)

¢ Planaria: Free-living freshwater form

4.2.5 Phylum Aschelminthes (Roundwormes)

General Characteristics:
e Body shape: Circular in cross-section (roundworms)
e Habitat: Free-living (aquatic, terrestrial) or parasitic

¢ Organization: Organ-system level, bilateral, triploblastic, pseudocoelomate



Body Systems:
Digestive System:
e Type: Complete with mouth and anus

e Pharynx: Well-developed and muscular

¢ Function: Efficient food processing
Excretory System:

e Structure: Excretory tube

¢ Function: Removes body wastes through excretory pore
Reproductive System:

e Sexuality: Dioecious (separate sexes)
e Sexual dimorphism: Females often larger than males

¢ Fertilization: Internal

Development:
¢ Direct: Young resemble adults

¢ Indirect: With larval stages

Medical and Economic Significance:

Parasitic Diseases:

e Ascariasis: Ascaris (intestinal worms)
e Filariasis: Wuchereria (lymphatic system)

e Hookworm: Ancylostoma (anemia, malnutrition)



Examples:
e Ascaris lumbricoides: Large roundworm
¢ Wouchereria bancrofti: Filaria worm

e Ancylostoma duodenale: Hookworm

4.2.6 Phylum Annelida (Segmented Worms)

General Characteristics:
e Habitat: Aquatic (marine/freshwater) or terrestrial
o Lifestyle: Free-living, some parasitic
¢ Organization: Organ-system level, bilateral, triploblastic, coelomate

¢ Key feature: Metamerically segmented body

Body Organization:

Segmentation:

e Metameres: Body segments with repeated organs
¢ Advantages: Specialization and efficient movement

e Muscles: Longitudinal and circular for locomotion
Specialized Structures:
e Parapodia: Lateral appendages in aquatic forms (Nereis)

¢ Function: Swimming and gas exchange

Body Systems:

Circulatory System:



e Type: Closed circulatory system

o Efficiency: Better oxygen transport
Excretory System:

¢ Nephridia: Segmental excretory organs

¢ Function: Osmoregulation and waste removal
Nervous System:

e Structure: Paired ganglia connected by lateral nerves

¢ Nerve cord: Double ventral nerve cord

Reproduction:

Sexual Patterns:

¢ Nereis: Dioecious (separate sexes)
e Earthworms and Leeches: Monoecious (hermaphroditic)

¢ Fertilization: Sexual reproduction

Ecological Importance:

¢ Soil aeration: Earthworms improve soil structure
e Decomposition: Organic matter breakdown

¢ Food chain: Important food source

Examples:
¢ Nereis: Ragworm (marine)

e Pheretima: Common earthworm



¢ Hirudinaria: Medicinal leech

4.2.7 Phylum Arthropoda (Joint-legged Animals)

General Characteristics:
¢ Diversity: Largest phylum (over 2/3 of all species)
e Habitat: All environments
e Organization: Organ-system level, bilateral, triploblastic, coelomate

¢ Key features: Jointed appendages, segmented body

Body Organization:
Body Regions:
e Head: Sensory and feeding structures

e Thorax: Locomotory appendages

e Abdomen: Digestive and reproductive organs
Exoskeleton:

e Composition: Chitin
¢ Functions: Protection, muscle attachment, water conservation

¢ Limitation: Must be molted for growth

Body Systems:

Respiratory System:

e Agquatic: Gills, book gills

e Terrestrial: Book lungs, tracheal system



o Efficiency: Direct oxygen delivery to tissues

Circulatory System:

e Type: Open circulatory system

e Hemolymph: Body fluid bathing organs directly

Sensory System:

e Eyes: Compound eyes (excellent motion detection)
¢ Antennae: Chemoreception, touch

e Statocysts: Balance organs
Excretory System:

¢ Malpighian tubules: Efficient waste removal

e Adaptation: Water conservation in terrestrial forms

Reproduction:
e Sexuality: Mostly dioecious
¢ Fertilization: Usually internal
e Development: Direct or indirect (metamorphosis)

e Reproduction: Mostly oviparous

Economic Importance:

Beneficial:

e Honey production: Apis (honey bee)
e Silk production: Bombyx (silkworm)

¢ Lac production: Laccifer (lac insect)



¢ Pollination: Various insects

¢ Biological control: Predatory insects

Harmful:

¢ Disease vectors: Anopheles, Culex, Aedes (mosquitoes)

Agricultural pests: Locusta (locust)

Stored grain pests: Various beetles

Examples:

Apis: Honey bee

Bombyx mori: Silkworm
Laccifer lacca: Lac insect
Anopheles: Malaria mosquito
Locusta: Desert locust

Limulus: Horseshoe crab (living fossil)

4.2.8 Phylum Mollusca (Soft-bodied Animals)

General Characteristics:

Diversity: Second largest animal phylum
Habitat: Terrestrial, marine, freshwater
Organization: Organ-system level, bilateral, triploblastic, coelomate

Body plan: Soft, unsegmented body



Body Organization:

Body Regions:

Head: Distinct with sensory tentacles

Muscular foot: Locomotion, attachment

Visceral hump: Contains organs

Mantle: Covers visceral hump
Shell:

e Composition: Calcareous (calcium carbonate)
¢ Function: Protection

e Variation: External, internal, or absent

Specialized Structures:

Mantle:

e Structure: Soft, spongy skin layer
¢ Mantle cavity: Space between mantle and body

e Gills: Feather-like, respiratory and excretory functions
Radula:

e Structure: File-like rasping organ
¢ Function: Feeding (scraping food)

¢ Location: Mouth region

Reproduction:

e Sexuality: Usually dioecious



Development: Oviparous with indirect development

Larval stage: Trochophore or veliger larvae

Economic Importance:

Beneficial:

Food: Oysters, mussels, snails, squid
Pearls: Pearl oysters (Pinctada)

Shell products: Buttons, decorative items

Harmful:

e Agricultural pests: Garden snails

Disease vectors: Some snails (schistosomiasis)

Examples:

Pila: Apple snail (freshwater)
Pinctada: Pearl oyster
Sepia: Cuttlefish

Loligo: Squid

Octopus: Devil fish

Aplysia: Sea hare
Dentalium: Tusk shell

Chaetopleura: Chiton




4.2.9 Phylum Echinodermata (Spiny-skinned Animals)

General Characteristics:
e Habitat: Exclusively marine
e Organization: Organ-system level, triploblastic, coelomate
e Symmetry: Adults radial, larvae bilateral

o Key feature: Calcareous endoskeleton with spines

Unique Features:

Water Vascular System:

¢ Function: Locomotion, food capture, respiration
e Components: Ring canal, radial canals, tube feet
e Mechanism: Hydraulic pressure system

¢ Evolutionary significance: Unique to echinoderms
Skeleton:

e Composition: Calcareous ossicles
e Structure: Internal skeleton

e Function: Support and protection

Body Organization:
¢ Digestive system: Complete (mouth ventral, anus dorsal)
e Excretory system: Absent
¢ Nervous system: Simple, no brain

e Circulatory system: Reduced



Reproduction:

Sexuality: Dioecious

Fertilization: External

Development: Indirect with free-swimming larvae

Regeneration: High capacity

Ecological Importance:
¢ Marine ecosystems: Important predators and prey
e Coral reef health: Sea urchins control algae

e Bioturbation: Sea cucumbers process sediment

Examples:
e Asterias: Common starfish
e Echinus: Sea urchin
¢ Antedon: Sea lily (crinoid)
e Cucumaria: Sea cucumber

¢ Ophiura: Brittle star

4.2.10 Phylum Hemichordata

General Characteristics:
e Habitat: Marine, worm-like animals
e Organization: Organ-system level, bilateral, triploblastic, coelomate

e Evolutionary position: Link between invertebrates and chordates



¢ Key feature: Stomochord (rudimentary notochord-like structure)

Body Organization:
Body Regions:
e Proboscis: Anterior, burrowing organ

e Collar: Middle region with stomochord

e Trunk: Posterior, longest region

Body Systems:
¢ Circulatory system: Open type
¢ Respiratory system: Gill slits (chordate-like feature)
e Excretory system: Proboscis gland

e Nervous system: Simple

Reproduction:

e Sexuality: Dioecious
¢ Fertilization: External

e Development: Indirect

Evolutionary Significance:
¢ Chordate affinities: Gill slits, dorsal nerve cord
¢ Phylogenetic importance: Deuterostome development

¢ Classification debates: Previously in Chordata

Examples:

¢ Balanoglossus: Acorn worm



¢ Saccoglossus: Burrowing hemichordate

4.2.11 Phylum Chordata

Fundamental Characteristics:

Three Key Features (at some life stage):

1. Notochord: Dorsal rod-like structure
2. Dorsal hollow nerve cord: Central nervous system

3. Paired pharyngeal gill slits: Respiratory/feeding structures
Additional Features:

e Post-anal tail: Extension beyond anus
¢ Closed circulatory system: Efficient transport
¢ Bilateral symmetry: Cephalization

¢ Organ-system level: Complex organization

Classification of Chordata:

-
Phylum Chordata
|— Protochordata (Invertebrate Chordates)
| |— Urochordata (Tunicata)
| L— Cephalochordata
L— Vertebrata (Vertebrate Chordates)
— Agnatha (Jawless)
| L— Cyclostomata
L— Gnathostomata (Jawed)
— Pisces (Fish)
| |— Chondrichthyes




| L— Osteichthyes

L Tetrapoda (Four-limbed)
— Amphibia
— Reptilia
— Aves

L — Mammalia

\.

Protochordata:

Subphylum Urochordata (Tunicata):

e Notochord: Only in larval tail
e Habitat: Exclusively marine
e Examples: Ascidia, Salpa, Doliolum

e Adult form: Sessile, filter feeders
Subphylum Cephalochordata:

¢ Notochord: Head to tail, persistent throughout life
e Habitat: Marine, burrowing
e Examples: Branchiostoma (Amphioxus)

¢ Significance: Most primitive chordate features

Vertebrata:

¢ Notochord: Present in embryo, replaced by vertebral column

Vertebral column: Cartilaginous or bony

Heart: Ventral, muscular (2-4 chambers)

Kidneys: Excretion and osmoregulation

Appendages: Paired fins or limbs



Comparison: Chordates vs Non-Chordates

Feature Chordates Non-Chordates
Notochord Present Absent

Nerve Cord Dorsal, hollow, single Ventral, solid, double
Gill Slits Present Absent

Heart Ventral Dorsal (if present)
Post-anal Tail Present Absent

4.2.11.1 Class Cyclostomata (Jawless Vertebrates)

General Characteristics:
o Lifestyle: Ectoparasites on fishes
e Body: Elongated, eel-like
e Mouth: Circular, sucking (no jaws)

¢ Gill slits: 6-15 pairs for respiration

Body Features:
e Scales: Absent
¢ Fins: No paired fins
e Skeleton: Cartilaginous cranium and vertebral column

¢ Circulatory system: Closed type

Life Cycle:

¢ Habitat: Marine adults




¢ Reproduction: Migrate to freshwater for spawning
e Death: Adults die few days after spawning

e Development: Larvae return to ocean after metamorphosis

Examples:
e Petromyzon: Lamprey

e Myxine: Hagfish

4.2.11.2 Class Chondrichthyes (Cartilaginous Fish)

General Characteristics:

Habitat: Marine

Skeleton: Cartilaginous endoskeleton

Body shape: Streamlined for swimming

Mouth: Ventral position
Distinctive Features:
Skeleton and Scales:

e Skeleton: Entirely cartilaginous
e Scales: Placoid (tooth-like)

¢ Teeth: Modified placoid scales, backward-directed
Respiratory System:

¢ Gill slits: Separate, exposed

e Operculum: Absent



¢ Gas exchange: Direct water flow over gills
Swimming Adaptations:

¢ Air bladder: Absent
e Buoyancy: Must swim constantly to avoid sinking

¢ Fins: Powerful for propulsion

Physiological Features:
e Heart: Two-chambered (1 auricle + 1 ventricle)
e Temperature regulation: Poikilothermic (cold-blooded)

e Osmoregulation: Retain urea for marine environment

Reproduction:

e Sexuality: Dioecious

¢ Fertilization: Internal

o Claspers: Males have pelvic fin modifications

e Development: Many viviparous

Special Adaptations:

¢ Electric organs: Torpedo (electric ray)
¢ Poison stings: Trygon (stingray)

¢ Predatory lifestyle: Powerful jaws

Examples:
¢ Scoliodon: Dogfish

e Pristis: Sawfish



e Carcharodon: Great white shark

e Trygon: Stingray

4.2.11.3 Class Osteichthyes (Bony Fish)

General Characteristics:

Habitat: Marine and freshwater

Skeleton: Bony endoskeleton

Body shape: Streamlined

Mouth: Mostly terminal
Distinctive Features:
Respiratory System:

e Gills: Four pairs
e Operculum: Gill cover on each side

¢ Protection: Gills protected by operculum
Body Covering:

e Scales: Cycloid or ctenoid

¢ Function: Protection and streamlining
Buoyancy Control:

e Air bladder: Present
¢ Function: Regulates buoyancy and depth

¢ Advantage: Energy-efficient swimming



Physiological Features:
e Heart: Two-chambered (1 auricle + 1 ventricle)
e Temperature: Poikilothermic

¢ Circulation: Single circulation

Reproduction:
e Sexuality: Dioecious (separate sexes)
¢ Fertilization: Usually external

¢ Development: Mostly oviparous, direct development

Economic Importance:

Food Fish:

e Marine: High protein source
¢ Freshwater: Aquaculture species

e Aquarium: Ornamental trade
Examples:
Marine:

e Exocoetus: Flying fish

e Hippocampus: Sea horse
Freshwater:

¢ Labeo rohita: Rohu
e (Catla catla: Katla

¢ Clarias: Magur (catfish)



Aquarium:

e Betta: Fighting fish

e Pterophyllum: Angel fish

4.2.11.4 Class Amphibia (Dual Life)

General Characteristics:
e Habitat: Aquatic and terrestrial (dual life)
e Body regions: Head and trunk
e Limbs: Two pairs (tetrapods)

¢ Tail: May be present
Distinctive Features:
Skin:

e Texture: Moist, without scales
¢ Function: Respiratory surface

¢ Glands: Mucus and poison glands
Sense Organs:

e Eyes: With eyelids
e Ears: Tympanum (eardrum)

¢ Lateral line: In aquatic larvae

Excretory System:



¢ Cloaca: Common chamber for digestive, urinary, reproductive tracts

e Opening: Single external opening
Physiological Adaptations:
Respiration:

e Larval: Gills
e Adult: Lungs, skin, buccal cavity

¢ Cutaneous: Significant gas exchange through skin
Circulation:

e Heart: Three-chambered (2 auricles + 1 ventricle)
e Blood: Mixed circulation

e Temperature: Poikilothermic

Life Cycle:

Reproduction: External fertilization

Development: Indirect with metamorphosis

Larval stage: Aquatic tadpole

Adult stage: Terrestrial or semi-aquatic

Ecological Importance:
¢ Indicator species: Environmental health indicators
e Pest control: Consume insects

¢ Food chain: Important predators and prey

Examples:



¢ Bufo: Common toad

e Rana: Frog

¢ Hyla: Tree frog

e Salamandra: Salamander

¢ Ichthyophis: Limbless amphibian (caecilian)

4.2.11.5 Class Reptilia (Creeping Animals)

General Characteristics:
¢ Locomotion: Creeping/crawling movement
e Habitat: Mostly terrestrial
¢ Body covering: Dry, cornified skin with scales

e Temperature regulation: Poikilothermic

Distinctive Features:

Skin and Scales:

e Epidermal scales: Scutes for protection
¢ Molting: Snakes and lizards shed scales

¢ Dryness: Adapted for terrestrial life
Sensory System:

e External ears: Absent
¢ Tympanum: Represents ear

e Jacobson's organ: Chemical detection (snakes)



Body Systems:

Circulatory System:

e Heart: Usually 3-chambered
e Exception: Crocodiles have 4-chambered heart

¢ Circulation: More efficient than amphibians
Respiratory System:

e Lungs: Well-developed

e Breathing: Costal respiration

Reproduction:

e Sexuality: Dioecious

¢ Fertilization: Internal

e Development: Direct (no larval stage)

e Eggs: Leathery shell, laid on land

Evolutionary Significance:
e Amniotic egg: First fully terrestrial vertebrates
¢ Independence from water: For reproduction

e Adaptive radiation: Diverse terrestrial habitats
Examples:
Turtles and Tortoises:

e Chelone: Sea turtle

e Testudo: Land tortoise



Lizards:

e Calotes: Garden lizard
e Chameleon: Color-changing lizard

¢ Hemidactylus: House gecko
Snakes:

¢ Naja: Cobra (venomous)
e Bangarus: Krait (venomous)

e Vipera: Viper (venomous)
Crocodilians:

e Crocodilus: Crocodile

¢ Alligator: Alligator

4.2.11.6 Class Aves (Birds)

General Characteristics:
¢ Defining feature: Presence of feathers
¢ Flight: Most can fly (exceptions: flightless birds)
e Body temperature: Warm-blooded (homoiothermous)

e Beak: Present (modified jaws)

Flight Adaptations:

Skeletal Modifications:



¢ Hollow bones: Pneumatic bones reduce weight
¢ Fused bones: Rigid framework for flight

e Keel: Extension of sternum for flight muscle attachment
Wing Structure:

¢ Forelimbs: Modified into wings
¢ Flight feathers: Asymmetrical for lift generation

¢ Wing loading: Optimized for flight efficiency
Body Systems:
Respiratory System:

® Lungs: Highly efficient
¢ Air sacs: Connected to lungs, supplement respiration
¢ Unidirectional airflow: More efficient than mammalian system

Circulatory System:

e Heart: Four-chambered (complete separation)
e Double circulation: Highly efficient oxygen transport

¢ High metabolic rate: Supports flight and warm-bloodedness
Digestive System:

e Crop: Food storage chamber
e Gizzard: Muscular stomach for grinding food

e Adaptations: Various beak shapes for different diets

Body Covering:



e Feathers: Unique to birds

¢ Functions: Flight, insulation, display
e Types: Contour, down, flight feathers

e Scales: Present on legs and feet

¢ Oil gland: At base of tail for feather maintenance

Reproduction:

e Sexuality: Dioecious

¢ Fertilization: Internal

e Development: Oviparous, direct development

¢ Parental care: Extensive in most species

Migration:
e Seasonal movements: Long-distance navigation
¢ Navigation: Magnetic fields, celestial cues

e Ecological importance: Pollination, seed dispersal

Examples:

Flying Birds:

e Corvus: Crow

Columba: Pigeon

Psittacula: Parrot

Pavo: Peacock

Neophron: Vulture



Flightless Birds:

e Struthio: Ostrich

e Aptenodytes: Penguin

4.2.11.7 Class Mammalia (Milk Producers)

General Characteristics:
¢ Defining feature: Mammary glands produce milk
e Body temperature: Warm-blooded (homoiothermous)
e Body covering: Hair or fur

e Habitat diversity: All environments
Unique Mammalian Features:
Mammary Glands:

¢ Function: Milk production for offspring nutrition
e Advantage: Extended parental care

e Composition: Rich in proteins, fats, antibodies
Hair:

¢ Functions: Insulation, camouflage, sensory
e Types: Guard hair, underhair, specialized (quills, whiskers)

¢ Uniqueness: Only mammals have true hair
External Ears (Pinnae):

e Structure: External ear flaps



¢ Function: Sound collection and direction

¢ Advantage: Enhanced hearing

Body Systems:

Circulatory System:

e Heart: Four-chambered
¢ Circulation: Complete double circulation

e Efficiency: High metabolic rate support
Respiratory System:

e Diaphragm: Muscular separation between thorax and abdomen
e Breathing: More efficient ventilation

¢ Adaptation: Various for different environments
Nervous System:

¢ Brain: Highly developed, especially cerebrum
¢ Intelligence: Complex behaviors, learning

e Sensory systems: Well-developed

Dentition:
¢ Heterodont: Different types of teeth
e Types: Incisors, canines, premolars, molars
¢ Function: Adapted to different diets

¢ Replacement: Diphyodont (two sets of teeth)

Reproduction:



e Sexuality: Dioecious

¢ Fertilization: Internal

¢ Development: Mostly viviparous

¢ Exceptions: Monotremes are oviparous

¢ Parental care: Extended care period
Classification by Reproduction:
Prototheria (Egg-laying Mammals):

¢ Reproduction: Oviparous
e Examples: Platypus, Echidna

e Characteristics: Primitive mammalian traits
Metatheria (Marsupials):

e Reproduction: Viviparous with pouch development
e Examples: Kangaroo, Opossum

e Distribution: Mainly Australia
Eutheria (Placental Mammals):

¢ Reproduction: Viviparous with placental development
e Examples: Most mammals

e Advantage: Extended intrauterine development

Economic Importance:

Beneficial:

e Food: Meat, milk, dairy products



Clothing: Wool, leather, fur

Labor: Draft animals, transportation
e Companionship: Pets

Research: Medical models

Conservation Concerns:

e Habitat loss: Major threat to mammalian diversity
e Endangered species: Many large mammals at risk

¢ Economic value: Ecotourism

Examples:

Monotremes:

e Ornithorhynchus: Platypus
Marsupials:

¢ Macropus: Kangaroo
Placental Mammals:

e Pteropus: Flying fox (bat)
e Camelus: Camel

¢ Macaca: Monkey

e Rattus: Rat

e Canis: Dog

¢ Felis: Cat

¢ Elephas: Elephant



e Equus: Horse

e Delphinus: Dolphin

e Balaenoptera: Blue whale
e Panthera tigris: Tiger

¢ Panthera leo: Lion

Summary Table: Salient Features of Animal Phyla

Level of Digestive | Circulato
Phylum Symmetry Coelom Segmentation
Organization System System
Porifera Cellular Asymmetrical | Absent Absent Absent Absent
Coelenterata Tissue Radial Absent Absent Incomplete | Absent
Ctenophora Tissue Radial Absent Absent Incomplete | Absent
Platyhelminthes | Organ Bilateral Absent Absent Incomplete | Absent
Organ- )
Aschelminthes Bilateral Pseudocoelom | Absent Complete | Absent
system
Organ- )
Annelida Bilateral Coelom Present Complete | Closed
system
Organ- )
Arthropoda Bilateral Coelom Present Complete | Open
system




Level of Digestive | Circulato
Phylum Symmetry Coelom Segmentation
Organization System System
Organ- )
Mollusca Bilateral Coelom Absent Complete | Open
system
Organ- )
Echinodermata Radial* Coelom Absent Complete Present
system
Organ- )
Hemichordata Bilateral Coelom Absent Complete | Open
system
Organ- )
Chordata Bilateral Coelom Present Complete | Closed
system
4D > |

*Adult radial, larva bilateral

NEET-Specific Important Points

High-Yield Topics for NEET

1. Classification Basis:

e Levels of organization

e Symmetry types

e Coelom variations

e Germ layer organization

2. Distinctive Features:

¢ Unique characteristics of each phylum




¢ Evolutionary significance

e Adaptive features
3. Examples and Identification:

e Important examples of each group
e Disease-causing organisms

e Economically important species
4. Comparative Analysis:

e Chordate vs Non-chordate features
e \ertebrate classes comparison

e Evolutionary trends
Common NEET Question Patterns:
1. Identification Questions:

e Recognize organisms from characteristics
e Match examples with phyla/classes

¢ Identify body plans from descriptions
2. Comparative Questions:

e Compare circulatory systems
e Differentiate between classes

¢ Analyze evolutionary relationships
3. Economic/Medical Importance:

e Disease vectors and parasites



e Beneficial organisms

e Conservation significance

Memory Aids and Mnemonics

Animal Phyla:

"People Can Call People Any Animals Most Every Happy Child"

Porifera

e Coelenterata

e Ctenophora

¢ Platyhelminthes
e Aschelminthes

e Annelida

e Mollusca

e Echinodermata
e Hemichordata

e Chordata

Levels of Organization:

"Can Tigers Organize Other Systems”

e Cellular
e Tissue

e Organ



Organ System

Vertebrate Classes:

"Can Charles Often Add Red Mangoes"

Cyclostomata
Chondrichthyes
Osteichthyes
Amphibia
Reptilia

Aves

Mammalia

Practice Questions for NEET

Multiple Choice Questions:

1. Which of the following is the largest phylum in Animal Kingdom? a) Mollusca b) Chordata c)
Arthropoda d) Annelida

2. Water vascular system is characteristic of: a) Porifera b) Echinodermata c) Coelenterata d)

3. Notochord is present throughout life in: a) Urochordata b) Cephalochordata c) Vertebrata d) All

4. Which class has three-chambered heart except crocodiles? a) Amphibia b) Reptilia c) Aves d)

5. Flame cells are excretory structures found in: a) Platyhelminthes b) Aschelminthes c) Annelida d)
Arthropoda

Hemichordata

chordates

Bothaand b



Short Answer Questions:

1. Define coelom. Distinguish between coelomate, pseudocoelomate and acoelomate animals

with examples.
2. What are the three fundamental characteristics of chordates? Explain with examples.
3. Why are arthropods considered the most successful animal group?
4. Compare open and closed circulatory systems with examples.

5. What is metameric segmentation? What are its advantages?

Long Answer Questions:
1. Describe the basis of classification of animals with suitable examples.

2. Give the characteristic features of phylum Chordata and classify it up to classes with examples.

3. Compare the salient features of different classes of vertebrates.

Important Disease-Causing Organisms for NEET

Parasitic Diseases:

Platyhelminthes:

¢ Taenia solium: Pork tapeworm (cysticercosis)

¢ Fasciola hepatica: Liver fluke (fascioliasis)
Aschelminthes:

e Ascaris lumbricoides: Roundworm (ascariasis)
e Wuchereria bancrofti: Filarial worm (elephantiasis)

¢ Ancylostoma duodenale: Hookworm (anemia)



Arthropods (Vectors):

e Anopheles: Malaria vector
e Culex: Filariasis vector

e Aedes: Dengue, chikungunya vector

Evolutionary Trends in Animal Kingdom

Progressive Evolution:
1. Unicellular — Multicellular
2. Asymmetry — Radial — Bilateral symmetry
3. Diploblastic — Triploblastic
4. Acoelomate — Pseudocoelomate — Coelomate
5. Incomplete — Complete digestive system
6. Open — Closed circulatory system
7. Cold-blooded — Warm-blooded

8. External fertilization — Internal fertilization

Cephalization:
e Development of head region
e Concentration of sensory organs
e Brain development

e Associated with bilateral symmetry




Conservation and Ecological Importance

Ecosystem Services:
¢ Pollinators: Insects, birds, bats
e Decomposers: Various invertebrates
e Predator-prey relationships: Population control

¢ Food webs: Energy transfer

Conservation Challenges:

e Habitat destruction: Primary threat
¢ Climate change: Affecting distributions
e Overexploitation: Hunting, fishing pressures

¢ Pollution: Chemical and plastic pollution

Conservation Strategies:

e Protected areas: Wildlife sanctuaries, national parks

¢ Breeding programs: Captive breeding for endangered species

¢ International cooperation: CITES, wildlife trade regulations

e Community involvement: Local conservation efforts

EXAM SPRINT - Master the Animal Kingdom through systematic study of classification criteria,

distinctive features of each phylum, comparative analysis, and understanding evolutionary

relationships. Focus on examples, economic importance, and medical significance for

comprehensive NEET preparation.




Source: NCERT Biology Class 11, Chapter 4 - Complete coverage for NEET and Board examination
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