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1* Unit (Non-Chordate-I)

Protozoa are diverse, single-celled eukaryotic microorganisms often found in
aquatic environments, soil, and as parasites in various organisms. They exhibit
remarkable diversity in their structures, behaviors, and modes of survival.
Understanding their general characteristics, classification, locomotion, and
nutrition sheds light on their fascinating biology.

1.General Characters and Classification of Protozoa up to Class Level:

General Characters:

Protozoa are unicellular organisms with a well-defined nucleus enclosed in a
membrane. They lack specialized tissues and organs, exhibiting various shapes—
spherical, elongated, amoeboid, or flagellated. They possess specialized
structures for feeding, locomotion, and

reproduction. Their sizes vary, ranging from Contractile __Cilia
. i R % i acuole
microscopic to visible with the naked eye. o ——
Radiating __ il )
canals = ¥ Oral Groove
Classification: p Vestibulum)

Micronucleus —

Protozoa are classified into different classes
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based on their locomotion, morphology, and Macronucleus : ::gn Metauth]
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mode of reproduction. The classification includes:
3 . Cytoplasm . Anal pore
Sarcodina (Amoeboid Protozoa): These protozoa - (Cytoproct)

move using pseudopodia (temporary projections e eali

of cytoplasm) and include Amoeba, Entamoeba,

and Foraminifera.

Mastigophora (Flagellated Protozoa): These organisms possess flagella for
locomotion, such as Trypanosoma and Euglena.

Ciliata (Ciliated Protozoa): These protozoa have cilia for locomotion, examples
include Paramecium and Vorticella.
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Sporozoa (Sporozoans): Sporozoans are typically parasitic and reproduce through
spore formation, including Plasmodium and Toxoplasma.

2. Locomotion and Nutrition in Protozoa:

Locomotion:

Pseudopodia: Sarcodina like Amoeba move by extending and retracting
pseudopodia, allowing them to change shape and move towards food sources.
Flagella: Mastigophora use whip-like flagella for movement. These structures vary
in number and position, aiding in swift locomotion through liquids.

Cilia: Ciliata possess numerous hair-like cilia covering their surfaces, facilitating
movement and creating water currents for food capture and locomotion.

Gliding: Some protozoa exhibit gliding movements using specialized structures on
their surfaces, moving across substrates without apparent external appendages.
Nutrition:

Phagocytosis: Amoeboid protozoa engulf food particles by phagocytosis. They
surround and ingest food particles, forming food vacuoles where digestion occurs.
Photosynthesis: Some protozoa, like certain species of Euglena, contain
chloroplasts and conduct photosynthesis to produce energy from sunlight.
Holozoic Nutrition: Many protozoa feed on organic matter by ingesting solid
particles or other microorganisms.

Absorption: Some parasitic forms absorb nutrients directly th rough their cell
membranes from the host organism.

3. General Characters and Classification of Porifera:

1. General Characteristics:

Porifera are multicellular, mostly marine organisms with a porous body structure.
They lack true tissues and organs, displaying a cellular level of organization. Their

body consists of specialized cells embedded in a gelatinous matrix called mesohyl.
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They exhibit a unique feeding mechanism where water is drawn in through

specialized pores called ostia and expelled through a larger opening, the osculum.

2. Classification up to Class Level:

Class Calcarea: Sponges in this class have a calcium carbonate skeleton. They are
typically small, vase-shaped, and found in shallow waters.

Class Hexactinellida: Known as glass sponges, these organisms have siliceous
spicules, often forming intricate structures. They live primarily in deep ocean

waters.

Class Demospongiae: This is the largest and most diverse class of sponges. They
possess siliceous spicules or a spongin skeleton. These sponges are found in

various marine habitats, from shallow to deep waters.

3. Canal System in Porifera:

Asconoid: Simplest form, with a central cavity
connected to the outside by numerous pores
(ostia) and a single osculum. Water circulation
occurs through these channels.

Syconoid: More complex than asconoid, with a
folded body wall, forming canals lined with
choanocytes (collar cells) that increase surface area
for feeding. Water enters through dermal pores
into radial canals and exits through the osculum.
Leuconoid: Most complex and efficient system.
Numerous flagellated chambers connect through
canals, allowing for a higher volume of water to
pass through. Choanocytes line these chambers,
facilitating efficient feeding and waste removal.

Porocytes—{'-_ff ' )
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The canal system serves vital functions such as feeding, gas exchange, and waste
removal, and its complexity often corresponds to the efficiency of these

processes.
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General Characters and Classification of Coelenterata up to Class Level
Coelenterates represent a diverse phylum of aquatic invertebrates, characterized
by fundamental structural and behavioral traits. They exhibit a simple tissue
organization, radial symmetry, and two embryonic germ layers (diploblastic).
Understanding their general characters and classification up to the class level
helps grasp their diversity and evolutionary significance.

4. General Characters of Coelenterates:

Coelenterates possess basic structural traits:

Radial Symmetry: Body organization radiates symmetrically from a central point,
allowing them to capture prey or detect stimuli from multiple directions.
Diploblastic Tissue: Their body consists of two primary cell layers: the outer
epidermis and the inner gastrodermis, separated by the jelly-like mesoglea.
Gastrovascular Cavity: Functions in digestion, circulation, and as a hydrostatic
skeleton.

Nematocysts: Specialized stinging cells for defense and capturing prey.
Polymorphism: Presence of different morphological forms within a species
(polyps, medusae).

5. Classification of
Coelenterates:

Coelenterates are classified into
four classes:

Class Hydrozoa: Predominantly
marine, exhibiting both polyp and

— Gastrovascular

medusa forms in their life cycle. Gastrodermis cavity
Example: Hydra, Portuguese man o’ Mesoglea -

war. Nerve net
Class Scyphozoa: Mainly free-

swimming medusae, often large in bt

Cnidaria
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size. Polyp forms are typically reduced. Example: Moon jellyfish.

Class Anthozoa: Primarily exist as polyps, lacking a medusa stage. Includes sea
anemones and corals.

Class Cubozoa: Box jellyfish with cube-shaped medusae, possessing highly toxic
venom.

Polymorphism in Coelenterates:

Polymorphism refers to the occurrence of various distinct forms within a species
during its life cycle. In Coelenterates, this is prominent:

Polyp Form: Usually sessile and tubular, adhering to substrates. It is primarily
responsible for asexual reproduction.

Medusa Form: Free-swimming, umbrella-shaped, often seen in the reproductive
phase. They aid in sexual reproduction and dispersal of the species.

Colonial Forms: Some Coelenterates, like Portuguese man o’ war, exhibit a
colonial structure formed by numerous polyps specialized for different functions.
Dimorphism: Certain species, like hydrozoans, showcase polymorphism by
alternating between polyp and medusa forms during their life cycle, ensuring
both asexual and sexual reproduction.

6. Economic Importance of Protozoa

Protozoa, a diverse group of single-celled microorganisms, hold significant
economic importance across various domains. Despite their microscopic size,
these organisms profoundly impact ecosystems, industries, and human activities.

Understanding their economic relevance is crucial for appreciating their role in
numerous facets of life.

i Ecological Balance:
Protozoa significantly contribute to maintaining ecological balance. They serve as
vital components of food chains, preying on bacteria and other microorganisms,
thereby controlling their populations. This predation helps in regulating microbial
populations, which, in turn, maintains the balance of ecosystems.
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ii. Agriculture and Soil Fertility:
Protozoa play a pivotal role in soil fertility. They aid in nutrient cycling by
decomposing organic matter, releasing essential nutrients like nitrogen,
phosphorus, and potassium. Moreover, certain protozoa species form symbiotic
relationships with plant roots, promoting better nutrient absorption. Their
activities improve soil structure, aeration, and water retention, fostering optimal
conditions for plant growth.

iii. Wastewater Treatment:
In wastewater treatment systems, protozoa are integral for the breakdown of
organic matter and the removal of pathogens. These microorganisms assist in the
biodegradation of pollutants, contributing to the purification of water bodies and
ensuring a safer environment.

iv.  Medical Research and Pharmaceuticals:
Protozoa have significant implications in medical research. Several species, such
as Plasmodium (malaria-causing agent), Trypanosoma (causing African sleeping
sickness), and Leishmania (causing leishmaniasis), are responsible for severe
human diseases. Studying their biology and life cycles is crucial for developing
treatments and vaccines against these diseases, making protozoa indispensable in
pharmaceutical research.

V. Food Industry:
Certain protozoa species have direct relevance in the food industry. For instance,
species of Tetrahymena and Paramecium are used as model organisms in
research and testing. Additionally, some species of protozoa contribute to the
fermentation process in food production, aiding in the creation of various food
products like cheese, yogurt, and fermented beverages.

vi. Bioindicators of Environmental Health:
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Protozoa serve as bioindicators of environmental health. Changes in their
population, diversity, or behavior can signify alterations in environmental
conditions, including pollution levels, habitat disturbances, or other ecological
imbalances. Monitoring protozoan populations aids in assessing environmental
quality.

vii.  Oil Industry:
In the oil industry, certain types of protozoa contribute to the biodegradation of
oil spills. These microorganisms help break down hydrocarbons, thereby assisting
in the natural remediation of oil-contaminated environments.

viii. Biocontrol Agents:
Some protozoa species act as biocontrol agents against pests and insect vectors.
They prey on various insect larvae and pests, offering a natural means of pest
control in agriculture, reducing the reliance on chemical pesticides.
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1. General Characters of Platyhelminthes:

1. Body Symmetry:

Platyhelminthes exhibit bilateral symmetry, where their bodies can be divided
into two equal halves along a single plane.

2. Body Structure:

They have dorsoventrally flattened bodies, which enables them to live in aquatic,
moist, or damp environments.

Lack a body cavity or coelom, having a solid body with three cell layers: ectoderm,
mesoderm, and endoderm.

3. Digestive System:

Many species possess a sac-like digestive system with a single opening acting as
both the mouth and anus, known as the gastrovascular cavity.

4. Respiration and Excretion:

Exchange of gases and excretion occurs

through simple diffusion due to their flat ~

‘.__—'.'-_,. 1‘.}'13

_ Brain

body shape and moist environment.
5. Nervous System:

They possess a ladder-like nervous Pharynx  — S SRQu, Mouth
system with nerve cords and ganglia,

lacking a complex brain.

Intestine T

6. Reproduction:

Fig: Organ level orgamisation in Platyhelminthe

Platyhelminthes showcase various
modes of reproduction, including both sexual and asexual methods. Some species
are hermaphroditic.
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2. Classification of Platyhelminthes:

Class Turbellaria:

Characteristics:

Free-living flatworms found in freshwater, marine, and damp terrestrial habitats.
Mostly carnivorous or scavengers.

Have ciliated epidermis for locomotion.

Example: Planaria.

Class Monogenea:

Characteristics:

Mostly ectoparasites on fishes.

Possess hooks or suckers for attachment.
Simple life cycle with a single host species.
Example: Gyrodactylus.

Class Trematoda:

Characteristics:

Parasitic flatworms with complex life cycles involving intermediate hosts like
snails.

Often have specialized suckers and tegument adaptations for parasitism.
Some important human parasites belong to this class.

Example: Schistosoma.

Class Cestoda:

Characteristics:

Endoparasitic flatworms found in the digestive system of vertebrates.
Lack a digestive system, absorbing nutrients through their body surface.
Segmented body with repeated units called proglottids.

Example: Taenia saginata (beef tapeworm).
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3. General Characters of Nematoda:

Body Structure:
Nematodes are unsegmented, elongated, cylindrical worms with a characteristic
tapered shape at both ends.

They have a pseudocoelom, a body cavity lined partially with mesoderm.

Size and Diversity:

Sizes vary widely, ranging from microscopic to several meters long.

Nematodes are incredibly diverse, found in almost every habitat, from marine and
freshwater environments to soil and parasitic niches in animals and plants.

Cuticle:

The outermost layer, a non-cellular cuticle, covers the nematode's body.

The cuticle, secreted by the epidermis, provides protection and support, often
molted as the worm grows.

Digestive System:

A straight digestive tract runs from the mouth (located at the anterior end) to the
anus (posterior end).

Some are free-living with a complete digestive system, while parasites may

possess specialized adaptations.

Reproduction:

Nematodes are primarily dioecious Pharynx
(having separate sexes), but some s —— Q' Nerve ring
species are hermaphroditic. -‘D kol
They reproduce sexually, with

r- b [Inlestine
internal fertilization, and often _- )
P i 4 5 Testis B
have complex life cycles involving o S
\ Anus . =3 oy ol e
larval stages. F = Ovary
Ly, Uterus L/

- Valva W
. - ar
- » S

Intestine \ _p@ - 2 FEMA LE
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4. Classification of Nematoda up to Class Level:

Class Adenophorea:

Includes orders such as Tylenchida and Dorylaimida.

Characteristics involve esophagus structure and the presence of phasmids
(sensory structures).

Class Secernentea:

Encompasses several orders, including Rhabditida, Strongylida, and Ascaridida.
Secernenteans have a pharynx equipped with a grinder and a stylet used for
feeding.

Parasitic species, like Strongylida, are often found in the digestive tracts of
vertebrates.

Class Enoplea:

Contains orders like Enoplida and Triplonchida.

Members possess diverse feeding habits, with varied morphologies in their
esophagus.

Class Chromadorea:

Comprises orders such as Chromadorida and Monhysterida.
Chromadoreans often exhibit a wide range of lifestyles, including free-living and
parasitic forms.

Class Dorylaimia:

Involves orders like Dorylaimida and Mononchida.

These nematodes have a well-developed esophagus and distinct morphological
characteristics.

5. Annelids Meaning :

Annelids, belonging to the phylum Annelida, represent a diverse group of
segmented worms characterized by their cylindrical bodies and segmented
structure. Comprising about 17,000 known species, Annelida exhibits remarkable
diversity in habitats, sizes, and ecological roles. Here's a comprehensive
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exploration of the general characters, classification, and the intriguing aspect of
metamerism within Annelida.

6. General Characters of Annelida:

Body Structure:

Annelids are elongated, vermiform (worm-like) organisms. Their bodies exhibit
segmentation, which is a defining characteristic. Each segment or metamere
contains a repetition of certain organs and structures, giving the appearance of a
series of rings along the body.

Segmentation (Metamerism):

Metamerism is a prominent feature where the body is divided into distinct
segments or metameres, each equipped with repeated units of tissues and
organs. This segmentation facilitates flexibility, locomotion, and specialized
functions in different body parts.

Coelom:

Annelids possess a true coelom, a fluid-filled body cavity completely lined by
mesoderm. This coelomic cavity provides space for the development and
protection of internal organs while also aiding in movement and circulation.
Digestive System:

They have a complete digestive tract with a mouth and an anus. The digestive
system consists of specialized regions such as the pharynx, esophagus, crop,
gizzard, and intestine, enabling efficient digestion and absorption of nutrients.
Circulatory System:

Annelids typically have a closed circulatory system, where blood circulates within
vessels. They possess specialized pumping structures called dorsal and ventral
blood vessels, and in many species, blood contains respiratory pigments like
hemoglobin.

Respiration:

G Scanned with OKEN Scanner




1% Semester Zoology Notes (Major/Minor)
By (@)/daanish_razaq_lone Cluster University Sgr

Respiration occurs through the skin, gills, or specialized structures called
parapodia in some marine species. The exchange of gases happens across the
moist surface, facilitating oxygen uptake and carbon dioxide release.

7. Classification of Annelida:

Annelids are classified into three major classes:

Class Polychaeta:

Most diverse class of annelids, primarily marine.

Possess numerous, specialized lateral outgrowths called parapodia with setae
(bristles) used for locomotion and respiration.

Well-developed head regions and various feeding methods.
Class Oligochaeta:

Primarily terrestrial or freshwater annelids.

Fewer chaetae compared to Polychaeta, often used for burrowing.

Examples include earthworms (e.g., Lumbricus) known for their important role in
soil health and nutrient cycling.

Class Hirudinea:

Commonly known as leeches, mostly freshwater with some marine and terrestrial
species.

Lack parapodia and have a posterior sucker for attachment.

Predominantly ectoparasitic or free-living, with some species utilizing blood-
feeding mechanisms.

8. Metamerism in Annelida:

Metamerism in Annelida refers to the segmented nature of their bodies. Each
segment contains a repetition of various structures, including muscles, nerves,
excretory organs, and reproductive organs. This segmentation allows for flexibility

and efficient movement, enabling annelids to navigate through various
environments.
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Each segment typically possesses its own set of organs, enhancing functional
specialization and adaptability. This repetitive organization aids in their
locomotion, with segments moving sequentially, either through coordinated
muscle contractions or the extension and contraction of hydrostatic
compartments within each segment.

9. Parasitic adaptation in Helminthes

Helminths, a diverse group of parasitic worms, have evolved remarkable
adaptations to thrive within their hosts. These adaptations enable them to
survive, reproduce, and persist in a parasitic lifestyle. Helminths encompass two
major groups: the flatworms (Platyhelminthes) and the roundworms (Nematoda),
each demonstrating distinct adaptive strategies.

Adaptations for Host Attachment:

Specialized Structures: Helminths have specialized structures for attachment. For
instance, tapeworms (cestodes) possess suckers, hooks, or both, aiding in
anchoring themselves to the host's intestinal walls.

Cuticle and Hooks: Roundworms, like hookworms (Ancylostoma spp.), possess a
well-developed cuticle and hook-like mouthparts to attach to the host's intestinal
lining, enabling them to feed on blood.

Feeding Strategies:

Symbiotic Relationships: Some helminths, such as filarial worms, rely on symbiotic
bacteria (Wolbachia) for essential metabolites, indicating their dependence on
these microorganisms for survival.

Nutrient Absorption: Parasitic worms have evolved diverse feeding strategies.
Tapeworms absorb nutrients directly through their body surface, utilizing host-
digested food in the intestine. Meanwhile, intestinal nematodes feed on intestinal
contents or host tissue.
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Reproductive Adaptations:

High Reproductive Potential: Helminths often have complex life cycles, producing
a vast number of eggs or larvae to ensure survival and perpetuation of their
species. For example, a single female Ascaris lumbricoides can lay thousands of
eggs daily.

Complex Life Cycles: Many helminths exhibit intricate life cycles involving multiple
hosts to complete their development. These adaptations increase their chances of
finding a suitable host and offer protection from environmental threats.

Immune Evasion and Survival Strategies:

Modulation of Host Immune Response: Helminths employ mechanisms to evade
the host's immune system. They release molecules that manipulate the host's
immune response, promoting an environment conducive to their survival.

Encapsulation and Mimicry: Some parasites encapsulate themselves or mimic
host molecules to avoid recognition by the immune system. This allows them to
persist within the host for extended periods.

Environmental Adaptations:

Resistance to Harsh Environments: Helminth eggs and larvae often possess robust
outer coverings that protect them from adverse environmental conditions,
enhancing their survival outside the host.

Transmission Strategies: Helminths have evolved various transmission strategies.
Some utilize intermediate hosts or vectors, while others have mechanisms to
enhance their chances of infecting new hosts, such as hatching or becoming
infectious only under specific conditions.
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Arthropoda, one of the most diverse phyla in the animal kingdom, comprises a
wide range of organisms, including insects, crustaceans, arachnids, and more.
Here's an elaborate exploration of the general characters, classification,
metamorphosis, and vision in insects within the phylum Arthropoda.

1. General Characters of Arthropoda:

Exoskeleton:

Arthropods possess a protective external covering known as an exoskeleton. This
exoskeleton, composed primarily of chitin, provides structural support, protection
against predators, and serves as a site for muscle attachment. It's periodically
shed through a

process called molting

Hind Limb

to accommodate
growth.
Segmented Body:
Their bodies are

Antennae

. Compound Eve
segmented into I ;

distinct regions. The
segments are grouped
into three main
sections: the head,
thorax, and abdomen. Segmentation provides flexibility and specialization of body
parts, facilitating various functions.

Jointed Appendages:

Arthropods are characterized by jointed appendages, including legs, antennae,
mouthparts, and specialized limbs. These articulations allow for a wide range of

G Scanned with OKEN Scanner



1* Semester Zoology Notes (Major/Minor)
By (@)/daanish_razaq lone Cluster University Sgr

movements and diverse adaptations for feeding, sensing the environment, and
locomotion.

Bilateral Symmetry:

Arthropods exhibit bilateral symmetry, meaning their bodies can be divided into
two equal halves along a central plane. This symmetry aids in efficient movement
and orientation in their environments.

Open Circulatory System:

Arthropods have an open circulatory system. Hemolymph, a fluid equivalent to
blood, circulates freely within the body cavity (hemocoel), directly bathing the
organs and tissues. This system facilitates nutrient and waste transport.

Nervous System:

They possess a well-developed nervous system consisting of a dorsal brain and a
ventral nerve cord. Nerve ganglia are present in each body segment, contributing
to sensory reception, coordination, and response to stimuli.

Respiratory Diversity:

Arthropods employ various respiratory structures, including gills, book lungs,
tracheae, or spiracles, to facilitate gas exchange. These adaptations cater to their
diverse habitats, from aquatic environments to terrestrial ecosystems.

Molting and Growth:

Growth in arthropods is achieved through molting, where the old exoskeleton is
shed, allowing for the growth of a new, larger exoskeleton underneath. Molting is
a crucial process allowing for size increase and metamorphosis in some species.

2. Classification of Arthropoda:

The classification of Arthropoda encompasses a diverse array of organisms, each
with distinct characteristics and evolutionary histories. This phylum, representing
over 80% of known animal species, is classified into several classes based on
specific traits and features. Here's an exploration of the key classes within the
phylum Arthropoda:
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Class Arachnida:

Arachnids, characterized by four pairs of walking legs, comprise spiders,
scorpions, ticks, and mites. Their body is divided into two segments:
cephalothorax and abdomen. Most arachnids lack antennae and wings, and they
possess specialized structures like spinnerets for silk production in spiders.

Class Insecta:

Insects, the largest and most diverse class within Arthropoda, exhibit a wide range
of adaptations. They typically possess three pairs of legs and undergo either
incomplete or complete metamorphosis. This class includes ants, bees,
butterflies, beetles, flies, and grasshoppers, among numerous others.

Class Crustacea:

Crustaceans are primarily aquatic organisms and include crabs, lobsters, shrimps,
barnacles, and crayfish. They possess two pairs of antennae and biramous
appendages. Crustaceans showcase a vast diversity of forms, from filter-feeding
barnacles to highly specialized predators like mantis shrimps.

Class Chilopoda:

Chilopods, commonly known as centipedes, are terrestrial arthropods
characterized by having a single pair of legs per segment. They are fast-moving
predators that utilize venomous claws to capture prey.

Class Diplopoda:

Diplopods, or millipedes, are distinguished by having two pairs of legs per body
segment. Contrary to their name (which suggests "thousand legs"), millipedes
typically have between 40 and 400 legs. They are slow-moving scavengers, often
curling up defensively when threatened.

Class Merostomata:

Merostomata includes horseshoe crabs, ancient marine arthropods with a
distinctive horseshoe-shaped carapace. These creatures have book gills for
respiration and a long, spikelike tail, and they are notable for their unique blue
blood, which contains copper-based hemocyanin.
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3. Metamorphosis in Insects:

Incomplete Metamorphosis: Insects like grasshoppers, dragonflies, and
cockroaches undergo incomplete metamorphosis. They have three stages: egg,
nymph, and adult. Nymphs resemble adults but lack wings.

Complete Metamorphosis: Many insects like butterflies, beetles, and bees
undergo complete metamorphosis. This process includes four stages: egg, larva
(caterpillar), pupa (chrysalis), and adult. Each stage looks drastically different,
adapting to different roles and environments.

4. Vision in Insects:

Compound Eyes: Insects typically possess compound eyes composed of
numerous tiny units called ommatidia. These eyes provide a wide field of view
and detect movement effectively.
Simple Eyes (Ocelli): Some
insects have simple eyes called
ocelli, which detect light and
darkness, aiding in orientation.
Color Vision: Certain insects,

like bees and butterflies,

possess color vision due to
specialized photoreceptors
enabling them to perceive a

Drosophila
broad range of colors. e i <

compound eye structure

UV Detection: Insects can

perceive ultraviolet (UV) light, which is often used in finding nectar, recognizing
flowers, or identifying mates.

5. General Characters of Mollusca:

Soft Bodies with a Mantle: Mollusks typically possess soft bodies protected by a
mantle, a specialized tissue layer secreting the shell.
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Shell: Many mollusks have an external calcareous shell serving as protection,
although some species lack shells entirely.

Muscular Foot: Most mollusks have a muscular foot used for locomotion, varying
in shape and function across different classes.

Radula: Many mollusks have a unique feeding structure called a radula, a ribbon-
like organ with tiny teeth used for scraping food.

Bilateral Symmetry: They exhibit bilateral symmetry, with their bodies typically
divided into head, visceral mass, and foot.

6. Classification of Mollusca:
Mollusca is classified into several classes:

Class Gastropoda:

General Characteristics: Gastropods, including snails and slugs, possess a single,
coiled shell or are shell-less. They
exhibit torsion, a crucial
characteristic where the visceral

mass rotates during development,
bringing the mantle cavity and
anus over the head.

Torsion in Gastropods: Torsion is a
unique process in gastropods
where during larval development, Molluscans > N

the visceral mass undergoes a

180-degree rotation. This rotation brings the mantle cavity, gills, and anus to an
anterior position near the head. This complex process aids in protection and
feeding but also leads to some physiological challenges.

Class Bivalvia:
General Characteristics: Bivalves such as clams, mussels, and oysters have two

shells (valves) hinged together. They lack a distinct head and typically have a
sedentary lifestyle, often using a muscular foot for digging or anchoring.
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Feeding and Locomotion: Bivalves use a system of siphons for feeding and
respiration, filtering water to extract food particles and oxygen. Their foot is
primarily used for movement and burrowing.

Class Cephalopoda:

General Characteristics: Cephalopods like squids, octopuses, and cuttlefish are
highly intelligent marine mollusks. They possess well-developed heads with
prominent eyes and arms equipped with suckers or hooks.

Advanced Nervous Systems: Cephalopods boast complex nervous systems and are
known for their intelligence and problem-solving abilities, showcasing remarkable
behaviors in learning, memory, and tool usage.

Class Polyplacophora (Chitons):
General Characteristics: Chitons are characterized by their segmented shells

composed of eight overlapping plates. They cling to rocks in intertidal zones and
use a broad muscular foot for locomotion.

Class Scaphopoda (Tusk Shells):

General Characteristics: Scaphopods have slender, tubular shells open at both
ends. They live buried in sand or mud, with a tentacle-like foot used for feeding
and burrowing.

7. General Characters and Classification of Echinodermata up to Class
Level

Echinoderms are a fascinating and diverse group of marine invertebrates found in
various ocean depths across the globe. Their name, Echinodermata, translates to

"spiny-skinned," depicting their unique characteristic feature. Here's an in-depth

exploration of their general traits and classification:
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General Characters of Echinodermata:

Radial Symmetry: Adults typically exhibit pentaradial symmetry, although bilateral
symmetry exists in their larval stages.

SR N S

Endoskeleton:

Echinoderms possess an
internal skeleton made of
calcium carbonate plates
known as ossicles, covered
by a thin skin.

® Water Vascular System: A
¥ distinctive hydraulic
system of fluid-filled canals with tube feet extending through their body cavities.
Presence of Tube Feet: These specialized structures aid in locomotion, feeding,
and gas exchange, extending and retracting through small muscular contractions.
Unigue Water Vascular System: It functions in locomotion, feeding, respiration,
and sensory perception.

Regenerative Abilities: Echinoderms possess remarkable regenerative capabilities,

able to regenerate lost body parts.

Classification of Echinodermata:

Echinoderms are classified into several classes:

Class Asteroidea (Sea Stars): Known for their typically five-arm radial symmetry,
tube feet, and a central disc. They exhibit remarkable predatory behaviors.

Class Ophiuroidea (Brittle Stars): These have a central disc with long, slender arms
and distinctively separate the central body from the arms. They are highly mobile
and mostly dwell on the ocean floor.

Class Echinoidea (Sea Urchins and Sand Dollars): Typically spherical or disc-
shaped, they lack arms but have a well-developed endoskeleton, often covered in

spines for protection.
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Class Holothuroidea (Sea Cucumbers): Elongated with a soft, cylindrical body and

five rows of tube feet. Some possess a reduced skeleton and have a unique
defense mechanism of expelling their internal organs when threatened.

Class Crinoidea (Sea Lilies and Feather Stars): Characterized by a mouth-directed
upwards on a stalk-like structure (in sea lilies) or free-living forms (feather stars)
with feathery arms for filter feeding.

8. Water Vascular System in Asteroidea:

The water vascular system is a unique and defining feature within Echinoderms. In
Asteroidea (sea stars), this system consists of a central ring canal that encircles
the mouth, extending five radial

i ‘ _.a%%9 Spine
canals into each arm. Water enters B, Ange Stomach AT
through the madreporite, a small T & W e

sievelike structure, and is then Central msu__.___;..,j__/'

Madreporite

o A Radial
N nerve
allowing sea stars to perform o “M{ Ampulla ———

various functions: Radiol canal S Podium
Tube feet

circulated through the tube feet. ettt s
This system operates via a series of \’/ﬁ

£ v

canals and muscular contractions, f

Locomotion: Contraction of tube

feet allows movement.

Feeding: Tube feet grasp prey and open shells for feeding.

Respiration: Exchange of gases occurs through the tube feet.

Sensory Perception: Helps in detecting changes in the surrounding environment.
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9. Economic importance of insects

The economic importance of insects spans a vast spectrum, influencing various
facets of human life, ecosystems, and industries. From agriculture to medicine

and waste management, insects play pivotal roles that significantly impact our
world.

Agricultural Significance:

Pollination: Bees, butterflies, and other
pollinating insects contribute immensely to
agriculture by pollinating crops, ensuring
fruit and seed production.

Biological Pest Control: Predatory insects
like ladybugs, lacewings, and parasitic
wasps control pest populations, reducing the need for chemical pesticides.
Decomposition: Insects aid in breaking down organic matter, contributing to
nutrient recycling and soil health.

Economic Impact in Industries:

Silk Production: Silkworms, the larvae of silk
moths, produce silk used in textile

manufacturing, providing a significant economic
industry in many countries.

Honey Production: Bees are essential for honey production, generating revenue
and employment opportunities within the apiculture industry.

Dyes and Medicines: Insects like scale insects and cochineal insects are used in
the production of natural dyes and medicines.
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Insect-derived Products: Insect secretions, such as shellac from lac bugs and

carmine dye from cochineal insects, are used in various industries.

Food Source and Nutrition:

Direct Consumption: Insects, rich in protein and nutrients, are consumed as food
in many cultures globally, offering a sustainable and eco-friendly protein source.
Animal Feed: Insect meal serves as an alternative and sustainable feed for
livestock and aquaculture, reducing the environmental impact of traditional
feeds.

Ecological Importance:

Food Web: Insects form the base of numerous food chains, supporting the
survival of various organisms, including birds, amphibians, and mammals.
Ecosystem Services: Insects contribute to ecosystem functions like nutrient

cycling, soil aeration, and decomposition, maintaining ecological balance.

Copyright Notice: These notes are provided free of cost for the benefit
of my students. Any unauthorized sale or distribution of these notes is
prohibited. If you encounter these notes being sold or shared for profit,
please contact me at [9419447144] or [danishlone971@gmail.com].
Legal action will be taken against infringement.

If you wish to use or share these notes on a website or for any
commercial purpose, please contact me at [9419447144] or
[danishlone971@gmail.com] for permission. Legal action will be taken
against unauthorized distribution or sale. Thank you for your cooperation.
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