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Annelid Movement

:movement produced by
rhythmic waves of muscle contractions

» Circular muscles contract pushing
worm forward

» Longitudinal muscles contract pulls
trailing end forward

> prevent backsliding

B>
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Metanepheridia

» Most Annelids, some
Arthropods and Molluscs

Coelom Capillary

» :organ
that collects fluid directly
from the Components of a

» Excretion and osmoregulation ~ metanephridium:
Collecting tubule

» Cilia draw fluid into tubule, ~'nternal opening

which filters solutes and Bladdor
i External opening
nitrogenous waste
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Respiration in Annelids

Marine Annelids

» Parapodia on each body segment
serve as gills, as well as a means of
locomotion

Terrestrial Annelids and Leeches

> across moist skin A\ Y%
surface W

Parapodium
(functions as gill)
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» Animals that

Ecdysozoa

external

coat or exoskeleton (ecdysis)

» More species than all other animal,
protest, fungi and plants combined

Segmented appendages,
circulatory system

Jointed appendages

————— Arthropoda

t
Chitinous cuticle|
Coelom

Slime glands
L+ Onychophora

Indestructible

Tardigrada

Nematoda

Collagenous cuticle
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Phylum: Nematoda

> ,round worms with tapered ends
» Approx: 25,000 species®

» Aquatic and terrestrial

» Decomposers, agricultural pests, parasites

» : parasitic worm
» Complete alimentary canal
» Lack

» Collagenous cuticle
»
»

>
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Phylum Nematoda

Necator americanus

» New-world Hookworm

» Penetrate skin and move to Cutting plates
lungs. After being swallowed

they develop in small
intestine.

» Cutting plates 3
» Two dorsal and two ventral Y 4

Symptoms: anemia Lab photo

>
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Phylum Nematoda

Enterobius
y_____
» Ingested eggs develop in small

intestine and become established in
colon

» Females deposit eggs outside of
anus.

» Most common parasitic worm
infectionin U.S

Symptoms: Mean butt itch

>
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Phylum Nematoda

Ascaris
» Human roundworm
» Ingested eggs develop in small intestine
» Female larger than male
» Male has
» Largest intestinal roundworm

» Most common helminth infection of
humans worldwide

Symptoms: abdominal swelling and pain,
intestinal blockage
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Phylum Nematoda

Trichinella Encysted juveniles @

» Trichina worm

» Eating

» Parasite develops in small
intestine

» Largest intercellular parasite

Symptoms:Trichinosis, abdominal
pain, muscle pains
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Phylum Nematoda

Wuchereria

» Mosquitos act as vectors
» Intermediate hosts

» Block

» Lymphatic filariasis

Symptoms:
» Swelling in limbs and genitals
» Elephantiasis
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Phylum: Tardigrada
» Water bears
» Approx: 800 species

» Resilient to
conditions

» Found on mosses and lichens
»

» Chitinous cuticle

» 4 pairs of lobopods
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Phylum: Onychophora
» Velvet worms
» Approx: | 10 species
» Shows evolutionary link between

» Unjointed appendages but segmented
» Segments are typically unspecialized
» Lobopods

» Hydrostatic skeleton
>

» Slime glands

» Prey capture and defense
>
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Phylum: Arthropoda

» Spiders, crustaceans,and insects
» 2/3 of all known species
» More than | million described

» Found in all habitats on earth
> ,segmented body,

» Cuticle
Chitin
» Segments carry paired appendages
» Complex behavior patterns
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General Anatomy of Arthropods

» Open circulatory system Heart Abdomen _Thorax Head
» :circulatory fluid Compound eye
+ Hemocoel: hemolymph filled Antennae
body cavity Hemocoel
N
» Highly developed sense organs

Sinuses

» Dorsal

Heart artery Crop Cerebral ganglion

+ Antennae
Touch and smell
+ Olfactory receptors

» Specialized mouthparts for
various feeding behaviors

>
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Malpighian Tubules

Digestive tract
» Solutes, water, and nitrogenous —
wastes diffuse into malpighian
tubules
7 v
» Water, ions and valuable Ttoinach) bt
organic compounds are Sal,water,and  Focos and urine  To anus

reabsorbed in the rectum

» Effective

» Success in terrestrial environments

HEMOLYMPH
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Arthropod Classification

» Subphylum:Trilobita —
res pars o

» Subphylum: Chelicerata legs oy thorax
» Class: Merostomata (Horseshoe crabs) ——F—— Hexapoda
» Class: Pycnogonida (Sea spiders)

Two pairs of antennae
» Class: Arachnida (Scorpions, Spiders,Ticks, Mites) I Crustacea
» Subphylum: Myriapoda Many logs
» Class: Chilopoda (Centipedes) ' Myriapoda
} Class: Diplopoda (Millipedes) Jolnued ' e
plop P appendages Chelicerae
» Class: Insecta (Insects) ! } Chelicerata

t
» Subphylum: Crustacea '

» Class: Crustacea (Lobster, Crabs, Shrimp) L Trilobita
» Subphylum: Hexapoda

» Class Insecta (Insects)

>
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Phylum: Arthropoda, Subphylum: Trilobita

» All extinct (Permian era - 250 mya)

» Segmented

» Paired appendages
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Phylum: Arthropoda, Subphylum: Chelicerata

» Cephalothorax and Abdomen
» Fusion of head and thorax ,,(//Eyes ()
» Six pairs of appendages s N
» One pair of
Pincers or fangs
» One pair of
Sensory organ, feeding, defense, reproduction
» Four pairs of walking legs

» No mandibles or antennae

» Most with simple eye (single lens)

>
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Subphylum: Chelicerata, Class: Eurypterida

»
» Up to 3m long

» Extinct

» During Permian-Triassic
Extinction
» Worldwide distribution
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Subphylum: Chelicerata, Class: Merostomata

» Six pairs of appendages
» One pair of
» Five pair of
» Unchanged since the Triassic period
» Shallow coastal waters
» Larvae similar to trilobites

» Blue hymolymph used to test for
bacterial endotoxins

>
» Amebocytes

>
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Subphylum: Chelicerata, Class: Pyconogonida
» Sea spiders $

» Approx: 1300 species
» Reduced body

» No circulatory system

» Predators or scavengers

> :elongated sucking
mouthpart

» Typically 8 walking legs
» May have extra legs

» Widespread marine distribution
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Subphylum: Chelicerata, Class: Arachnida

» Most have as adults
» Scorpions
» First terrestrial invertebrates
» Pedipalps modified as pinchers
» Tail modified with stinger
» Ticks and Mites
» Most are
» Spiders
» Chelicerae modified into _____ (inject poison)
» Produce silk for webs, eggs, escape, courtship
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Arachnid Anatomy

:rows of thin plate-like
structures (lamellae) inside the -

abdomen, where gas exchange occurs ————————
Digestiv gonds

Poison gland
Chetcara

P i flow through spicule
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Phylum: Arthropoda, Subphylum: Crustacea

» Copepods, lobster, barnacles, pill bugs

» Contain of antennae
> appendages (two main branches)
» Three mouth parts

» | pair of mandibles

» 2 pairs of maxillae
» Body of two or three parts

» Appendages on thorax and abdomen
» Mostly marine
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Respiration in Crustaceans

» Gas exchange occurs across long,
feather gills within the body cavity

+ Specialized appendages draw water
across the gills
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Subphylum: Crustacea, Group: Decapoda

» Crabs, lobster; and shrimp
» Mostly marine

»_ legs

» Calcium carbonate and chitin cuticle
» Carapace

» (pinchers)
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Decapod Anatomy





image34.png
Subphylum: Crustacea, Group: Isopoda

» Pill bugs (roly poly)
» Approx: | 1,000 species
» Marine, freshwater and terrestrial

» Detritivores, herbivores,
predators and parasites
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Subphylum: Crustacea, Group: Copepoda

» Copepods

» Most

» Marine, freshwater and wet
terrestrial habitats f

» Small size e

» Tear-drop shaped body with
large antennae

rlack

» Food source for many fish
species
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Subphylum: Crustacea, Group: Cirripedia

»
» Marine only

» Filter feeders
» : modified feeding legs

» Calcium carbonate cuticle
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“A human being should be able to change a diaper, plan an invasion, butcher a hog, conn a ship, design a
building, write a sonnet, balance accounts, build a wall, set a bone, comfort the dying, take orders, give
orders, cooperate, act alone, solve equations, analyze a new problem, pitch manure, program a
computer, cook a tasty meal, fight efficiently, die gallantly. Specialization is for insects.”
-Robert A. Heinlein

Invertebrates II

Chapter 33
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Phylum: Arthropoda, Subphylum: Myriapoda

» Millipedes and centipedes
» Approx: 13,000 species
» Terrestrial only

» Contain of antennae
» Each appendage is (one main branch)
» Mandibles

» Tracheal respiratory system
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Subphylum: Myriapoda, Classes: Chilopoda & Diplopoda

Chilopoda lopoda
» Centipedes » Millipedes
> of jointed legs per segment » of jointed legs per segment
» Fast moving predators (fused)
b claws

+ Non-venomous

Mostly nocturnal + Slow moving herbivores and detritivores

R
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Phylum: Arthropoda, Subphylum: Hexapoda

Class: Insecta
Most diverse group of arthropods

, B Y S
» Diverged approx. 415 mya p R
» Mostly terrestrial and freshwater N
, of legs on thorax \\? ;
»
» Head, thorax, abdomen

» Compound eye

, of antennae v
» One or two pairs of wings

» Thorax

» Extensions of the
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Insect Mouthparts

Sucking Piercing
Butterfly Mosquito
Grasshopper
i
antenna labrum !
mandible i
{
i Fly
maxilla |
palps |
abium
Chewing

Lapping




image41.png
Metamorphosis

metamorphosis: four
distinct life stages
+ Egg larvae, pupa, adult
» Beetles, bees, butterflies, mosquitos

Incomplete metamorphosis: three
distinct life stages
+ Egg, nymph, adult

= smaller version of adult
» Grasshoppers, true bugs, termites

Complete Metamorphosis Incomplete Metamorphosis

ogg ————— @3 4 egg
tave —— <R bad
b

nymph
pupa

9

B

ﬁ_m

adutt—
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Tracheal System

» Network of air tubes that branch within the body
» :small tubes that facilitate gas exchange with nearly every cell
» Air sacs expand and contract with flight movements

Tracheae

- External opening

‘Spicule
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Class: Insecta,

» Beetles
+ Approx. 350,000 species
» Largest order of insects
» Two pairs of wings

» One pair of wings
Elytra
» One pair of wings
> mouth parts

» One pair of antennae
» Used for smell

» Complete metamorphosis

>

Order: Coleoptera

“The Creator, if He exists, has an inordinate
fondness for beetles.” — |.B.S. Haldane
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Class: Insecta, Order: Diptera

» Flies and mosquitos

» Approx. 150,000 species
» Scavengers, predators, parasites
» One pair of membranous wings
> mouth parts

> metamorphosis

» Maggots used by forensic
entomologists
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Class: Insecta, Order: Lepidoptera

» Butterflies and Moths
» Approx 120,000 species
» Two pairs of wings with
» Long proboscis
» Complete metamorphosis

» Caterpillars — chewing
mouthparts

» Butterflies — proboscis,
sucking mouthparts
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Class: Insecta, Order: Hemiptera

» True bugs
» Approx 85,000 species
» Two pairs of wings
» One half wing
Thick in front, membranous in back
+ One membranous wing
» Piercing or sucking mouthparts
+ Most feed on plants

> metamorphosis
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Phylum Annelida

Soft, segmented worms
+ ~ 15,000 species
» Errantians and Sedentarians

Marine, freshwater and terrestrial

Metanephridia used to remove

waste

Nervous system with ventral nerve
cords

circulatory system
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Class: Insecta, Order: Homoptera

» Cidadas, Aphids
y______
» Wings held roof-like over body

» Some wingless as adults
» Piercing — sucking mouth parts
> metamorphosis
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Class: Insecta, Order: Hymenoptera
» Ants, Bees,Wasps

3

» Two pairs of membranous wings

> and thin waist
» Chewing or sucking mouthparts

» Complete metamorphosis
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Class: Insecta, Order: Odonata

» Dragonflies and damselflies

» Long, narrow membranous wings
» Transparent

» Long, slender body

» Large head with highly developed

»
» Chewing mouthparts

» Incomplete metamorphosis

» Aquatic or semi-aquatic as juveniles

>
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Class: Insecta, Order: Orthoptera

» Grasshoppers and crickets
» Large Hind legs for
» Two pairs of wings

» One leathery
» One membranous

> mouthparts
» Incomplete metamorphosis

» Produce sound by rubbing wings
or legs together
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Check Your Understanding

True or False: Terrestrial annelids breath using book lungs
True or False: Complete metamorphosis contains a nymph stage

True or False:All insects have three pairs of legs and three body
sections

True or False:Annelids have an open circulatory system
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Check Your Understanding

Which of the following subphyla are comprised of organisms with
two pairs of antennae and biramous appendages?

a. Chelicerata
b. Crustacea
c.Trilobita

d. Hexapoda
e. Eurypterida
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Check Your Understanding

Eating raw pork can lead to infection by which of the following
parasitic worms?

a. Trichinella
b. Wuchereria
c. Ascaris

d. Enterobius
e. Necatar
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Check Your Understanding

Which of the following insect orders go through complete metamorphosis,
has two pairs of membranous wings and are typically social?

a. Diptera
b.Hymenoptera
c.Hemiptera

d. Odonata

e. Othroptera
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Revisions to Annelid Evolution
Current Annelid Phylogeny

Traditional Annelid Phylogeny

Clitellum Hirudinae
| (lecches)
T

L—— Oligochaeta
— (earthworms)

Polychaeta
(marine worms)
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Phylum Annelida, Class Polychaete

» Mostly mobile species

» Mostly marine

» Well developed

» Sensory organs

» Predators and grazers

» : paired, unjointed
outgrowths that bear chaeta,
often used in locomotion

» :stiff bristles made of
chitin on the body





image5.png
Phylum Annehda Class Clitellata

Mostly sedentary

Burrow or live in tubes

Filter feeders, detritivores,

predators and parasites
:Unsegmented

section of the body used in

reproduction

Chaetae

Hirudin: anticoagulant

released by parasitic leeches





image6.png
Annelid Anatomy

— Anus

Cuticle  Coelom

Epidermis

Circular musele

Septum (partition
Longitudinal muscle between segments)
Metanephridium
Dorsal

vessel

Chastae

Nophrostome ~ Fuseq  ventral vessel Corebral
nerve cords ganglia

Mouth

Subpharyngeal
ganglion

Veniral nerve cords.
Circulatory system vessels




