General Biology I

Lab Practical 2 Presentation

“Looks aren’t everything. It’s what’s inside you
that really matters. A biology teacher told me that.”

Animals and Fungi
Phyla & Classes
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Kingdom Fungi

* Fungiare
— Heterotrophic
— Sessile
— Sexual or Asexual Reproduction
— Haploid
e Parts of a Fungus
— Hyphae
— Mycelium
— Spores

— Spore-Producing structures (zygosporangium,
basidiosporangium, etc)

— Cell Wall composed of chitin
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Chytridiomycota
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Zygomycota
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Zygomycetes - Bread Molds

Zygomycetes Have
Sporangia

Hyphae
Zygosporangia
Mycelia

Sexual and Asexual
Reproduction
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Basidiomycota
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Fungi Imperfecta

Fungi Imperfecta

Asexual Reproduction

Example: Penicillin

Note: All Fungi have been moved to
other Phylums due to all fungi being
found to do sexual reproduction.
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Kingdom Animalia

* Animals are
— Heterotrophic
— Motile
— Diploid
— Sexual Reproduction
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Phylum Porifera

Phylum Porifera — Sponges

Poriferans Have

Asymmetry

Begin as larvae

Below tissue level of organization

Collar Cells (Choanocytes) — bring in nutrients
Amoebocytes — distribute nutrients, make
spicules

Spicules — calcium carbonate or silica spikes in
the extracellular matrix

Both sexual and asexual reproduction.
Spongocoel — central cavity of a sponge
Sessile as adult, Mobile as larvae
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Phylum Porifera
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Phylum Porifera
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Figure 26-4 Three body plans of sponges. The blue arrows indicate the direction of water flow. Pink areas are
lined by collar cells.
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Phylum Porifera
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Figure 29.7 Examples of sponge body types. A diagrammatic representative of
each of the three types depicts with arows the flow of water through the body
of the sponge.
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Phylum Porifera — Class Calcarea
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Figure 29.9 A member of class Calcarea: (a) a sponge with an ascen body type, and (b) o close-up
view of osculum (scale in mm).

1. Osculum 2. Ostia [seen from inside osculum)

Calcareous Sponges
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Phylum Porifera — Class Hexactinellida

o

Glass Sponges
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Phylum Porifera — Class Demospongia
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Figure 29.15 A bath sponge, class Demospongiae, has a leuconoid body siructure (scale in mm).

1. Ostia 2. Osculum

Bath Sponges
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Phylum Cnidaria

Mouthfarus S
Polyp “ .--""’#f Eniaca Medusa

zastrovascular
Canity

(Gastrodermis
Mesogles —i#

Epidiarmis —f

Tentade—"" "

Mouthfanus

& Figure 33.5 Polyp and medusa forms of onidarians. The
body wall of a cnidarian has two layers of cells: an outer layer of
epidenmis {darker blue; denived from ectoderm) and an inner kayer of
gastrodarmis {yellow; darived from endoderm). Digestion begins in the
gastrowvascular cavity and is completad nside food vaouoles in the

astrodermal cells. Flagella on the gastrodermal celis keep the contants
of the gastrowvasoular casity agitated and help distribute nutrients.
Sandwechad betewaen the epidermis and gastrodarmis is 3 gelatnous
layer, the mesoglaa.

Cnidarians have
Radial Symmetry
Dimorphism
Begin as Polyps
Adults are medusa
Some have only a polyp or a medusa

stage

Ectoderm and Endoderm tissue
Mesoglia

Incomplete Digestive System
No coelom

Cnidocytes — stinging cells

Nematocysts
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Phylum Cnidaria — Class Hydrozoa

40X

Figure 29.20 (a) Hydra is @ common freshwater hydrozoon (b} Obelia is a colonial hydrozoan found in brocklsh ond marine
water; (c) the Portuguese man-of-war, Physalia sp., is actually a colony of medusae and polyps acting as a single organism.
The tentacles are composed of three types of polyps: the gastrozooids (feeding polyps), the dactylozooids (stinging polyps),

and the gonozooids (reproductive polyps) (scale in mm).
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Phylum Cnidaria

Hydrocoral — Class Hydrozoa
Hydrozoans have both a
polyp and a medusa stage,
and live as colonial polyps.
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Phylum Cnidaria

Man of War - Class Hydrozoa
The man of war jellyfish is an
example of the medusa stage of
cnidarians
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Phylum Cnidaria — Class Scyphozoa
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Figure 29.32 The life cycle of Aurelia.

True Jellyfish
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Phylum Cnidaria — Class Scyphozoa

40X 40X
Figure 29.33 The Figure 29.34 An Aurelia Figure 29.35 An Figure 29.36 An Aurelia ephyra
Avrelia planulc larva scyphistoma. The polyp Aurelia strobila. Under larva, which gradually develops
develops from o ferfil- is a developmental siage  favorable conditions, the into adult jellyfish.
ized egg that may be in the life cycle of the scyphistoma develops 1-Rhovdlia: ltense oraans
retained on the oral jellyfish. into the strobila. 2: Gon%ds ( gans)
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Phylum Cnidaria — Class Scyphozoa
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Figure 29.37 An oral view of Aurelia medusa.

Figure 29.38 An oral view of Aurelia medusa. In this diagram, the

1. Ring canal 4. Radial canal : Sy :
2. Gonad 5. subgenital pit :r?hf or:lf:rms ho\I/e bfeen removed. The arrows depict circulation
3. Marginal tentacles 6. Oral arm FRUGIEING. Canatsysiom:
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Phylum Cnidaria

Cassiopeia — Class Scyphozoa
Scyphozoans have only a medusa
stage or a very reduced polyp
stage.
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Phylum Cnidaria — Class Cubozoa

Box Jellyfish

/b

I 4
Exumbrella \\.
1

Subumbrella

Nerve ring

Tentacleg

v Figure 29.40 The box jellyfish, Carybdea sivickisi, is named
Figure 29.39 An illustration of a box jellyfish, Carybdea sivickisi, from their cube-shaped bell. All cubozoans have four
showing basic external sfructures. tentacles.
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Phylum Cnidaria — Class Anthozoa

%7

Figure 29.43 The sunburst Figure 29.44 The firecracker  Figure 29.45 The tube Figure 29.46 The sea pen,

anemone, Anthopleura sola, coral, Dendrophyllia, a filter ~ anemone, Pachycerianthus Ptilosarcus gurneyi, is a colony
gets its green coloration from feeder actively feeds day fimbriatus, makes a leathery  of polyps that may reach two
symbiotic algae within it. and night. tube and sinks it up to two feet in height.

feet into the sand.

Sea Anemones, Sea Fans, Sea Pens, and Corals
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Phylum Cnidaria — Class Anthozoa

Figure 29.51 The skeletal structure of brain coral, Goniasfrea.

Figure 29.52 Mushroom coral, Rhodactis. Figure 29.53 The skeletal structure of mushroom coral, Rhodactis.
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Phylum Cnidaria — Class Anthozoa

Figure 29.54 Elkhorn coral, Acropora. Figure 29.55 The skeletal structure of elkhorn coral, Acropora.

.

Figure 29.56 A de’rciIeAd view of the polyps of czmdy Figure 29.57 A detailed view of the polyps of glove xeniag,
cane coral, Caulastrea furcata. Xenia umbellata.
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Phylum Cnidaria

Sea Anemone - Class Anthozoa
- ) Anthozoans only have a
Common Name: -, > -
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Figure 29.41 A diagram of a partially dissected sea anemone,
Metridium.
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Phylum Cnidaria

Class Anthozoa
- Corals are in the
phylum Cnidaria,
class Anthozoa
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Phylum Ctenophora

Comb Jellies
Comb plates — fused cillia
Colloblasts — adhesives cells
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Phylum Platyhelminthes

Phylum Platyhelminthes
consists of flatwormes,
tapeworms and flukes

They have
Carolina_|_ Bilateral Symmetry

: Eye Spots with ganglia and
two ventral nerve cords

lonorc ha inensis Incomplete digestive system
No segments

A No coelom
2 Protostomes
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Phylum Platyhelminthes — Class Turbellaria

Figure 30.3 Flanarians are capable of regeneration. Figure 30.4 A Planarian (a) Dugesia sp. is aquatic, while
{b) Bipalium sp. is @ commeoen inhabitant of gardens.

Free living flatworms
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Phylum Platyhelminthes — Class Turbellaria
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Figure 30.5 The internal anatomy of Dugesia: (a) A longitudinal section and (b) a transverse section through the
pharyngeal region.
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Phylum Platyhelminthes — Class Turbellaria

20X

Figure 30.6 Dugesia.

1. Eyespot

2. Auricle

3. Gostrovascular cavity

4. Pharynx

5. Opening of pharynx [mouth)

4. Diverticulum of intestinal cavity
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Phylum Platyhelminthes — Class Cestoda
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Figure 27-9 Tapeworm mature proglottids (Taenia pisiformis). Figure 27-8 Tapeworm scolex (Taenia pisiformis), w.m.

(40x).

The Academic Support Center @ Daytona State College (Science 55 Page 35 of 168)



Phylum Platyhelminthes — Class Trematoda
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Figure 30.16 A diagram of the human liver fluke,
Clonorchis sinensis.
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Figure 30.17 The liver
fluke, Clonorchis.
1. Mcuth
2. Pharynx
3. Escphagus
4. Genital pore
5. Ventral sucker
é. Uterus
7. Ovary
8. Seminal receptacle
9. Oral sucker
10. Cer=bral ganglicn
11. Intestine
12. Yolk glands
13. Yolk duct
14, Testis
15. Ductus (vas) deferens
14. Excretory pore

Parasitic Flukes
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100X



Phylum Platyhelminthes — Class Monogenea

Ectoparasitic flatworms
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Phylum Platyhelminthes — Class Monogenea

oral sucker
Monogenea

Monogenea are tiny flukes that
infect the outside of a host

Ectoparasitic flatworms
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Phylum Rotifera

Phylum Rotifera consists of
microscopic organisms with
some complex organ systems,
despite their tiny size

Rotifers have

Bilateral Symmetry
Complete Digestive System
Distinctive crown of cilia that
draws water into the mouth
Pseudocoelom

Ability to undergo
parthenogenesis

Protostome Development
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Phylum Rotifera

Figure 30.27 Three rofifer species illustrating their diversity.
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Phylum Rotifera

Figure 30.28 A rotifer.
1. Ccrona

2. Antenna

3. Stomach

4. Spur Gastric
5. Mastax gland
é. Vitellarium
7. Intastine

8. Toe

Brain

Antenna

Salivary
gland

Vitellarium

Intestine Nephridioduct

Cloacal
cladder

Anus
Pedal glands
Spur

Figure 30.29 A diagrom of the rotifer, Philodina.
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Phylum Mollusca

Phylum Mollusca includes
animals like clams, octopi,
snails, and mussels

Molluscs Have

Bilateral Symmetry
Complete digestive system
True Coelom

Most have open, but
some have closed
circulatory systems
(squid/octopi)

Calcareous Shells secreted
by mantle

Muscular foot

Visceral Mass

Protostome Development
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Phylum Mollusca

Class Monoplacophora Class Polyplacophora

Neopilina

Class Scaphopoda

Tooth shell

Foot

Figure 30.32 Diagrams of specimens representing several classes of molluscs.
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Phylum Mollusca - Polyplacophora

Chitons

Dorsal shell with 8 plates
Ventral foot

for” VR %54 =

Figure 30.33 Chitons are =asily recognized by their eight dorsal plates. (a) A dorsal view and (kb ventral view, and (c) A ventral
view of a chiton skeleton showing the eight dorsal plates.

1. Dorsal plates 2. Girdle 3. Mouth 4 Gill fllaments 5. Ventral foot
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Phylum Mollusca — Class Gastropoda

.
.- -

Figure 30.34 Many gastropods have ornate Figure 30.35 A keyhole limpet, Megaothura crenulata.
shells, such as the Venus comb murex, Murex 1. Shell 2. Mantle 3. Foot
pectin [scale in mm).

3
4
2 L

e pa ‘ 5 :

Figure 30.36 A snail. Figure 30.37 The locomeotion of the slug. class Gostropoda, requires the

1. Shell 4. Head production of mucus. Slugs differ from snails in that a shell is absent.

2. Foot 5. Sensory tentacle 1. Foot 3. Mantle 5. Ocvular tentacle  7.Pneumostome

3. Ocular tentacle 2. Mucus 4 Heod 4. Sensory tentacle
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Phylum Mollusca — Class Gastropoda
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Figure 30.38 A diagram of pulmonate snail anatomy.
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Phylum Mollusca

Class Gastropoda — Snails, Slugs

Gastropods Have

Single spiraled shell, or no shell in slugs
Complete Digestive System

Undergo torsion in embryonic development
Distinct head with eyes

Have Radula made of chitin

Have gills
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Phylum Mollusca

Class Bivalvia — Clams, Oysters, Scallops, Mussels

Bivalves Have

Calcareous Shells secreted by the mantle, covers
visceral mass

Muscular foot for movement

Complete digestive system

Open circulatory system

9
]
-
&

Figure 30.42 An external view of a clam shell: (o) dorsal view and Figure 30.43 Internal view of a clam
(b) the left valve. shell showing the muscle scars where the
1. Umbo 2. Hinge ligament 3. Growth lines adductor muscles attached to the shell.

1. Muscle scar
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Phylum Mollusca — Class Bivalvia

Kidney Umbo
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Phylum Mollusca — Class Cephalopoda

Figure 30.49 A dorsal view of an cctopus collected in the Figure 30.50 A ventral view of an octopus.
Sea of Cortez, San Carlos, Mexico. 1. Suction cups 3. Mouth
1. Mantle 2. Heod 3. Arms 2. Arm
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Phylum Mollusca — Class Cephalopoda

Figure 30.48 The Navutilus (a), o cephalopod, has gas-filled chambers within its shell, as seen in this cross-section of the
shel. (o) These chambers regulate buoyancy.
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Phylum Mollusca - Cephalopoda

Figure 30.51 [a) The giont octopus lives in the cooler waters of the North Pacific while [b) the cuttlefish lives in fropical woters.
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Phylum Mollusca — Class Cephalopoda

Brain Salivary gland

Esophagus

Mouth Salivary duct

Digestive
Mantle
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of shell)

Ink
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Figure 30.52 The internal anatomy of a squid.
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Phylum Mollusca

Class Cephalopoda — Squids,
Octopi, Chambered Nautiluses

Cephalopods Have

Closed Circulatory System
Well Developed Brains
Internalized or nonexistent
shell (nautiluses are the only
cephalopods with a shell)
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Phylum Mollusca — Class Monoplacophora

“Gastroverms”

Single cap-shaped shell

Thought to be extinct until 1952
Segmented with vital organs duplicated in
each segment

Live in deep water mostly in ocean trenches

auncle

intestine
anus

wisceral
nerve
cord

mantle caviky

pedal nerve Foat
cord ctenidium  retractor o
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Phylum Mollusca — Class Scaphopoda

Tusk or Tooth Shells
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Phylum Annelida

Gizzord Septum
sy —— Muscle layers
Nephridium

Coelom

Crop
Blood vessels ——2
| Ovary

! y, (=g — ] Esophagus
Seminal vesicle A5 - e —] sperm duct
Seminal receptacle
Pharynx Ganglion

Brain

Phylum Annelida — Segmented
worms — Earthworms, Leeches

Annelids Have

Segmented body

Complete Digestive tract

True coelom

Closed circulatory system

Gas Exchange through skin (earthworms)
Gills (marine worms)

Pair of metanephridia in each
segment

Both male and female reproductive
organs

Protostome Development

The Academic Support Center @ Daytona State College (Science 55 Page 57 of 168)



Phylum Annelida — Class Polychaeta

| P | Name: Fa n - wort
Common Name: _CIAAL”Q’&L‘_ \ ‘d‘.

/

o

Phylum: 4 nne lida (}lq ; -
ass: \ J— a
o

The Academic Support Center @ Daytona State College (Science 55 Page 58 of 168)



Phylum Annelida — Class Polychaeta

Figure 30.57 The sandworm, Nereis [scale in mm).
1. Parapodia 2. Mouth

Figure 30.58 The anterior end of the sangdworm
Nerais. (a) A dorsal view and (o) a ventral view.

1. Palpi S. Parapcdia

2. Prostomium 4. Sefae

3. Peristomial cirri 7. Mouth

4. Peristome 8. Everted pharynx
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Phylum Annelida — Class Oligochaeta

Hearts Crop Gizzard Intestine

Mouth Pharynx
Esophagus Ventral Nerve Cord
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Phylum Annelida — Class Oligochaeta

Blood Vessel Intestine

Dorsal Vessel -
Metanephridia

Nephrostome
Ventral
Nerve
Ventral Vessel Cord
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Phylum Annelida — Class Oligochaeta
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How many “hearts” does
an earthworm have?

o PAIRS

Intestine

Esophagus

The Academic Support Center @ Daytona State College (Science 55 Page 63 of 168)



Phylum Annelida — Class Hirudinea

Male Female
genital  genital

Pharynx pore pore Coelom

Intestine

Anterior Posterior sucker

Ejoculary duct Rectum

Figure 30.71 A diagram of aleech |ventral view].

R
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Phylum Bryozoa (Ectoprocta)

Figure 30.74 A freshwater bryozoan such as Pectinatella Figure 30.75 A preserved bryoczoaon exoskeleton
magnifica & often mistaken for o mass of eggs. or zoecium.

Most Bryozoa are colonial.
Have a lophophore (crown of hollow tentacles)
Individuals are referred to as zooids
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Phylum Brachiopoda

Lamp shells

Have lophophores

Figure 30.76 A fossil brachiopod,

Figure 30.77 (o) A fossil of the brachiopod, Lingula sp. and [k} a living example of a lamp shell, Lingula sp.
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Phylum Nematoda

Roundworms

Figure 31.11 Micrograph of o koolosorm, Necolor
CUTIERCOTUE.

Bgmg 31.1; Micrograph of c pnworm, Enferobius Figure 31.13 Micrograph of Wuoharsria banorof.
NCITROLC- Wuohereria cauze: elepharditiz.
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Phylum Nematoda

o
‘“ H@@WﬁW@rm

Phylum Nematoda — Roundworms

Nematodes Have

Non-segmented body

Non-living Cuticle covering (form of exoskeleton)
First complete “tube within a tube” body scheme
Pseudocoelom

Lateral Nerve Cords

Protostome Development
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Phylum Nematomorpha

Horsehair Worm
Vestigial digestive system
Digestion occurs through absorption
Adults are free living in damp environments
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Phylum Kinorhyncha

Characteristics of Kinorhyncha
Bilateral Symmetry
Pseudocoelomate
Through gut with anus
Ventral nerve cord
No circulatory system
Live in marine environments
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Phylum Priapulida

Penis worms
No circulatory system
Complete digestive track
Pseudocoelom
Cuticle of chitin
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Phylum Loricifera

Loricifera
Adults are pseudocoelomates
Most Larvae are acoelomates
Produce protective case — lorica
Have distinct cuticle
Have retractable head.
Complete digestive tract
Lives in marine environments

Note: a species of Loricifera is the only animal
that does not do aerobic respiration

The Academic Support Center @ Daytona State College (Science 55 Page 72 of 168)



Phylum Tardigrada

Water Bears

Most microscopic

Polyextremophyles

Segmented bodies

Ventral nervous system

Open circulatory system with hemocoel
True Coelom

FAgwe 31.17 Tordigrades, Macrobiofus sp., are commonly
called water bear:.
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Velvet worms

Chitinous exoskeleton
Open circulatory system with hemocoels

Ventral heart

Antenna

The Anatomy Eye
of a Female Brain onal
Onychophoran Esophagus Papilla

Salivary
land
Adhesive Gland

Intestine

Gonopole
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Phylum Arthropoda

Phylum Arthropoda -
Insects, Arachnids, and
Crustaceans

Arthropods have
Exoskeleton made of chitin
Open circulatory system
Bilateral Symmetry
Complete Digestive Tract
Ventral nerve cords
Segmented Bodies

Jointed legs

Protostome Development
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Phylum Arthropoda — Class Merostromata

Horseshoe Crabs

Heavy Carapace
Compound eyes
Long Spiked Telson
Book gills

1

=)

w

Figure 31.1? |c] A dorsc! view and (b] a ventral view of the horzezhoe crab, Limuius. This animal & commonly found in
shallow waters along the Atlanfic coast from Canode o Mexico.

1.Simple eye 6. Abdomen [opisthosoma) 11. Book gils

2. Compound eye 7.Tekon 12. Pedipcip

3. Abdominal spines 8. Chelicerae 13. Mouth

4. Anteror spine 9. Gnathobaze 14. Chilarium

5. Cephalothorax {prozoma]  10. Chelcte legs 15. Genital opercuum

16. Anus
17. Teison
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Phylum Arthropoda — Class Pycnogonida

Sea Spiders
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Phylum Arthropoda — Class Arachnida

Figure 31.20 A dicgram dizplaying the anctomy of o zpider.
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Phylum Arthropoda - Arachnida
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Phylum Arthropoda — Class Arachnida

Chelc finger:
Laoteral eyes
Femur
Brachium
Median eye:
Corcpoce

Mezozoma
Waldng leg:
4 pairs)

Vesicle
Figure 31.23 External anatomy of a scorpion.

s ol ¥

y : R Y 2l
ok o s e I
Rgwe 31.22 Example: of scormpionz: (@) three-ined, Hotfentotia
fréneafus, |b| berk, Cenfurcides heniz, |c) fr-colored, Opic
sfophihalmus eorisfafus, ond {d] emperor Pandinus imperator.

.
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Phylum Arthropoda — Class Chilopoda

Centipedes
one pair of legs per segment
chitinous skeleton
carnivorous

"a‘-cﬁ'v;s’-wC“O’ -

LA L Lt ) JolEree
. ¢ _,”o'

e S T ] el D WA Sa o J .
Figure 31.26 Examples of cen'ﬂpedes [a] giont Soncran, Scobpendro heros {b) Flonda blue, Hemiscolopendra marginato, and
[c] Vietnamese centipede, Scolopendra subspinipes.
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Phylum Arthropoda — Class Diplopoda

Millipedes
two pairs of legs per segment
have repugnatorial glands
herbivorous

Figure 31.27 Examples of milli
and [c] African giant millipede, Archispirosfreptus gigos.
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Phylum Arthropoda — Class Symphyla

Symphylans
Juveniles have 6 pairs of legs.
With each moult, 1 pair of legs is gained.
Translucent lacking pigment
Two body regions

The Academic Support Center @ Daytona State College (Science 55 Page 83 of 168)



Phylum Arthropoda — Class Pauropoda

Pauropods
12-segmented trunk
9 pairs of legs
lack eyes and hearts
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Phylum Arthropoda — Subphylum Trilobita

Anterior border

P Trilobites
Lateral border Ancestral arthropods
Extinct

Figure 31.29 Basic external anatomy of a trilobite.
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Phylum Arthropoda — Class Branchiopoda

2nd antenna

Brine shrimp A Mandibie

Tadpole shrimp @ S ': A‘S__._nm_
: . ; ) . ﬂﬂ_ p—
N\ AT e -

Fairy shrimp /
I 3 Maxaliule
Rostrum - —— Midgut
Lakrum

> Egas
Mouth

Carapace

Post albdomina —— Ephippium

clow
Anus
v Abdomina
Hindgut processes
Abdominal
setae
i Apical
spine

Figure 31.31 Intemal anafomy of the water flea, Daphnio sp.

(a)

Figure 31.32 [a) A water flea, Dophnia sp., (o) brine shrimp, Arfemio saiing, and (c) tadpole shvimp, Triops longicaudatus.
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Phylum Arthropoda — Class Ostracoda

Ostracods
Seed Shrimp
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Phylum Arthropoda — Class Maxillopoda

Barnacles : £
'f!'
3
Tongue worms
Fish Lice
Copepods
4 s
/" rl
Figure 31.34 Generalized copepod anatomy.
1. Antennule 4. Abdomen
Figure 31.33 A cyclops copepod, Abyssorum 2. Compound eye 5. Eggsoc

3. Cephalosome

fatricus.

Figure 31.35 Gooseneck barnacles, Pollicipes polymerus.
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Phylum Arthropoda — Class Malacostraca

Lobsters
Crabs
Shrimp
Isopods
Pill bugs

Figure 31.37 Example crusta
Coenobita ciypeatus, |d) ghost cralb, Ocypode cerafophthalmus, [e) blue crab, Callinectes sapidus, and (f) red reef loloster,
Enoplometopus sp.
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Phylum Arthropoda — Class Malacostraca

Lobsters

Crabs 1
Shrimp 2
Isopods 5
Pill bugs 4

Figure 31.38 A lateral view of the crayfish.

1. Corapace 6. Compound eye
2. Abdomen 7. Maxiliped

3. Urcpod 2. Cheliped

4. Swimmerest (plecpod) 9. Walking legs

5. Rostrum

a3
Figure 31.36

{ -

T-."j ' o SR Ao = s>
Example isopods, (a) Fill bug, Armadiilidium sp., and [b] sea slater, Ligia italica.
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Phylum Arthropoda — Class Malacostraca

Abdomen Cephalothorax Eyestalk
Compound eye
Carapace i
Antennule
Rostrum Ardenna
Tekon Feeding appendages
(Moxillipeds)

Cheliped

\".' . . ,-.. .
) y | - . Wy ‘. %
wal - a@ D s

= = Walking legs
Pleuron I ' n [Pereopods)

Figure 31.39 A diagram of the crayfish, Cambarus.
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Phylum Arthropoda — Class Malacostraca

Cephalothorax

Stomach

Antennule

Figure 31.40 The anatomy of a crayfish. A sagittal section of an adult male.
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Phylum Arthropoda — Class Malacostraca

Heart

StomaCh Ova ry

Esophagus .
Intestine

Digestive
Gland
(Liver)

The Academic Support Center @ Daytona State College (Science 55 Page 93 of 168)



Phylum Arthropoda - Class Malacostraca
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Phylum Arthropoda — Class Remipedia

head ghleld

=

— pleurotergites

anal somite

y —— caudal rami

Fig. 1. Left: Living =pD:|m'=n of Spele t snumekes Koenemann et al.,
2003 photc courtesy of Thoma.—. Ihm= nght Habltu dramng of
£ 1/ (dorsal view); modified from Kocenemann et al. 2007

The Academic Support Center @ Daytona State College (Science 55 Page 95 of 168)

Fig. 3. Ventral view of a living specimen of
Koenemann et al.,

prehensile cephalic limbs. Photo by Thomas Iliffe.

2008; head region featuring pov werful

Remipedes



Phylum Arthropoda — Class Cephalocarida

Horseshoe shrimps
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Phylum Arthropoda — Class Entognatha

Entognathans — Springtails, Coneheads,
Wingless
Mouthparts withdrawn into head
Absent or small compound eyes
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Phylum Arthropoda — Class Insecta

Insects
Have wings T . %
Have mouthparts outside of head i, 3 <l i>“i Emg ii<

Abd?men Tholmx Helod

y
Anienna Neuropiera Odoncta
{lacewing| (damselfly)

Compound
eyes

2 pairs of
Figure 31.49 Basic insect anatomy. Leg:
Cerebral
genglon
Heort (beain) zopiera Coleoptare Homogptara
[tarmite) (beetia) {ciceda)

Dorzal Digestive

Lepidopiera Hymenoptero
[putterfly) (wazp)

Mardible

Tracheal Nerve

fube: cord
Maipighian Subezophageal
tubules genglion Bicttaria or Blatiodea
(louze] {cockroach)
Agwe 3155 The inlemial analomy of a grasshopper. Figure 31.48 Reprezantatfives from some of the orders of inzects.
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Phylum Arthropoda — Class Insecta

Figure 31.53 Anatomy of the groszhopper. (a] Mole and

(b) female.

1. Arienra 9. Mcndible 17. Tarsus

2. Ocelli 10. Labrum 18. Tegmen

3. Compound eye 11, Labial palp 19. Wing

4. Prothorax 12. Metcthorax 20. Abdomen

5. Mesothorox 13. Tibia 21. Dorscl valve

é. Tymponum 14, Cearcus 22. Veniral valve

7. Femur 15. Subgenitcl plate  23. Cvipositor {

§. Pronotum 14. Spiracie (o) )

Figure 3147 Exomple insect:: (o) grecter ariddand katydid, Neobamretfia spincza, (b) Eostern lubber graszhopper, Romaiea
microptera, (c) giant cockroach, Blaberus giganfeus, (d) cicada, Diceroproofc cpoohe, |e] lame tkimmer crogorfly, Libelula
saturata, [f] cynthia moth, Samia oynihia, (g) Corclina montiz, Sfagmomanfiz carolina, and (h) mikweed beetie, Tefroopes
tetraophthalmus.
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Phylum Arthropoda — Class Insecta

Young nymph

Figure 31.50 A dicgram thowing Irzect development. in gradual [incomplete] metamorphosz the young rezemble the
adults, but they are smaller and hove different body proporfions. in complete metamorphosis, the larvae look different
from the adul® and generoly have different food requiremends.
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Phylum Arthropoda - Class Insecta
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Phylum Arthropoda — Class Insecta
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Phylum Echinodermata

Phylum Echinodermata — Sea stars,
sea urchins, sea cucumbers

Echinoderms Have

Bilateral symmetry as larvae, radial
symmetry as adults

Endoskeleton of calcium carbonate
Closed circulatory system

Water vascular system

Tube feet

Madreporite (entry/exit to water
vascular system)

Deuterostome Development
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Phylum Echinodermata

Class Ophiuroldea

Brittle
star

Class Holothuroldea

Seo cucumber

Rgure 32.2 A diagrom reprezenfing each claz:z of echinoderm:.
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Phylum Echinodermata — Class Crinoidea

Feathers Stars, Sea Lilies ‘ o
Mostly Sessile

Croan Arm

L Abcral cup
Columnal

Stalk —
— Holdfast
] ©
Figure 32.3 Crincics have basically remained unchanged
Figure 32.4 Baszic crincid anafomy since the fosil record. (a) A fozzil crincid (b} o partfici crown,

or cboral cup, ard [c| the stalk.
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Phylum Echinodermata — Class Asteroidea

Starfish ". b ¢ A oy

_ Kk : 3 . g
Figure 32.8 An orcl view of ¢ 220 z%ar |a] zhowing #he cardioc sfomach extended through mouth and [b) offer refacing the stomach.
1. Cardiac stomach

The Academic Support Center @ Daytona State College (Science 55 Page 106 of 168)



Phylum Echinodermata - — Class Asteroidea

Figure 32.7 An cboral view of the inferncl anatomy of o
seo stor.

1. Ambulacral idge 3. ipine:

2. Gonad 4. Ring conal |cigesfive gland)

Spines 5. Pyloric coecum
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Phylum Echinodermata — Class Asteroidea
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Phylum Echinodermata — Class Ophiuroidea

Brittle Stars
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Phylum Echinodermata — Class Echinoidea

Sea Urchins
Sea Biscuits

Sea Dollars

SN

Figure 32.11 Excmples of zeq urchinz: (o] A
Heterooentrotus mammiliofus, [c} pencil sea urchin, Evcidars, sp. (d) helmet sec urchin, Colobooentrotus airafus, () commen

sand dollars, Eohinaroohniuvs parma, and {f] sea biscuit skelefon.
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Phylum Echinodermata — Class Holothuroidea

Sea Cucumbers :

5,
=

Jentacies &~ ;
Pharymi

Agquaphanyngeal
buid
I
Ang cona =~

Madrepadte =

Polan vesicle

Stemoach

Gonad

nestine

) R L)

Figure 32.12 A z=a cucumber, Figure 32.13 A diagrom of the internal Figure 32.14 The intarnal anatomy of
Cuoumanao. anctomy of @ z2a cucumber. a zec cucumbar
1. Tartacie: 1. Tentocles 7. Agquapharyngeal
2 Tube feat 2 Mouth bulb

3. PoBan vesicle 8. Esophogus

4 Rezpirctory ¢. Retractor muzcle

free 10. Intestne
5. Cloaca 11. Ampulc
é. Anus 12. Goned

. AL Lok e
Figure 32.15 Cdlifornic sec cucumber, Parasfichopus

caffornious
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Phylum Hemichordata

Hemichordates — Acorn
worms and Pterobranchs

Hemichordates

Rare
Deuterostomes
Three Body Regions
Proboscis
Collar
Trunk
U Pharyngeal pores Marine Organisms

Proboscis <~ %A\ Pharyngeal Gill Slits

7 Mouth  Collar

Genital region —
of trunk \

Class Enteropneustra
Acorn Worms

Anus —

B. External anatomy of Saccoglossus
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Phylum Chordata

Phylum Chordata — All chordates, including
tunicates, lancelets, hagfish, lamprey, sharks, fish,
amphibians, reptiles, and mammals

Everything after this slide is in Phylum Chordata

All Chordates Have
. Bilateral symmetry
Closed circulatory system
Complete digestive tract
True Coelom
Deuterostome Development
A hollow dorsal nerve cord
A notochord
Pharyngeal gill slits
Post anal tail
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Subphylum Urochordata

Sub-Phylum Urochordata -
Sea Squirt, Tunicates
Lose post-anal tail and notochord in adulthood

Classes include
Asicidiacea — sea squirts
Thaliacea — salps
Appendicularia - larvaceans
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Subphylum Cephalochordata

Sub-phylum Cephalochordata — Lancelets

50X

Figure 32.20 A whole mount of Amphioxus.

1. Ezophogus 5. Anus 9. Notochord 13. Wheel organ
2. Afrium é. Fin rays 10. Gil sits 14. Oral cimi

3. Airiopore 7. Myomeres 11. Gil bars

4. Caudal fin 8. Doral nerve cord 12. Rozirum
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Pharangial
Gill Slits

Oral cirri

Cephalochordata
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Subphylum Vertebrata (Craniata)

Agnatha Gnathostomata
d MyXIHI (Craniate not Vertebrate) d ChOndrIChthyes
* Cephalapidomorphi e Osteichthyes

* Actinopterygii
All VERTEBRATES have a * Sarcopterygi
backbone, in addition to [A)iCt'r:‘jta
all the characteristics of A h'I;)'
chordates. Mphibla

* Reptilia
* Aves

e Mammalia
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Subphylum Vertebrata (Craniata)

Table 32.2 Representatives of the Subphylum Vertebrata

Taxa and Representative Kinds

Characteristics

superclass Agnatha

Eel-like and aquatic; sucking mouth [some parasitic); kack jows and
paired appendages

Class Myxini — hagfishes

Terminal mouwth with buccal funnel absent; nazal saoc connected to
pharyns: 4 pairs of tentacles: 5 to 10 pairs phanyngeal pouches

Class Cephalaspidornarphi
[Pefrornyzontida)] — lampreys

Suctorial mouth with rasping teeth; nasal sac not connected to
buccal cavity; 7 pairs of pharyngeal pouches

Superclass Gnathostomata

Jowed verebrates; most with pared appendages

Class Chondrchthyes — sharks, rays,
and skates

Carfilaginocus skeleton; placoid scales; most have spiracle; spiral
valve in digestive tract

Class Osteichtihyes

Bony fishes; Gz covered by bony oparculum; maost have swim
bladder

subclass Sarcopternygii

Bony skeleton; lokbe-finned; paired pectoral and pelvic fins;

subzlass Actinopterygi

Bony skeleton: most have dermal scales; ray-finned

Class Amphikio — salamanders, frogs,
and toods

Larvas have gills and adults have lungs; scaleless skin [except
apcda); an incomplete doukble crculation; three—chambered heart

Class Reptilia [(Sauvropsida] — turtles,
snakes, and lizards

Amnictic ego; epidermal scales; three- or four-chamibered heart;
lungs

Class Aves — birds

Homeothermic [warm-blooded); feathers; toothless; ar sacs; four-
chambered heart with Aght acrtic arch

Class Mammalia — mammals

Homeothermic; hair; marmmary glands; most have seven cervical
vertelbrae: muscular diaphragm; three auditory ossicles; four-
chambered haard with l2ft aortic arch
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Class Myxini

Class Myxini — Hagfish

Hagfish have

Cephalization, but no backbone
Are not true vertebrates
Craniates
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Class Cephalaspidomorphi (Petromyzontida)

Hydrosinus Offacioryzac  Nazophoryngeal  Doral Notochord Myomere
ouch aorto

> p .
e Cranicl Nosziril Pireal gron Esophagus mhd Corzal Myczepic Kidney
Annular corilcge I gland y, nerve coed
caﬂoge Jod= —/ ')_"/ " 4 f'l / v —— : e - -
. — — ¢ vy L 3 \(_Q £
— - o e : 0
Y-
> | ’
Horny — P Nk
teeth e e i
Branchial | | ==
Mouth /' gccal Lingual | Pharynx Intarnal bazket Venticle &e
funnel muscle ol =it cartiage:
Tongue Annlor Lingual Velum Veniral Sirws Liver
carfloge corfioge corta venosus

Figure 32.30 A dicgram of a zagittal section of @ marine lamprey.

Class Petromyzontida — Lampreys

Lampreys Have
Teeth
True Backbone, no jaw
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Class Petromyzontida

4

Gill Slits

Suction
Mouth

BIODIDAC @ J. Houseman
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Class Chondrichthyes

Class Chondrichthyes — Sharks, skates and rays

Chondrichthyans Have

Living Skeleton made entirely of cartilage
Ancient chondrichthyans had
bone skeletons

Fins for swimming
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Class Chondrichthyes

P Sl N () s ——
Figure 32.31 Exampies of chondrichthyes: (o) biock fip reef shark, Carcharhinus melancpferus, (b} gray reef shark,
Caroharhinus amblyrhynohes, (¢} grey smoothhound shark, Mustelus californious, |d] nurse shork, Ginglymostoma
cirratum, {e) blue zpotied sfingray, Taeniura [ymma, and (f] chimeers, Hydrologus oollei.
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Class Chondrlchthyes

Head Precoudol tai caudal fin

Upper lobe of
caudal fin

RS ——

Snout — IS R R S e e D

-----

Nostrils
Pelvic or } Cauaal fin
Mandibie or ventrai] fin
lower jaw ! Pectoral fin
’ Gifs : Lower iobe
Upper jaw (5107} Cilaspers (male ony) of cauaa fin

Figure 32.35 The cnafomy of a shork.

Figure 32.34 The external anctomy of a stingray.
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Spiny Dogfish Shark

Anterior Dorsal Fin Spiracle

Posterior Dorsal Fin Eye

Spine Spine Lateral Line

Caudal Fin

(het 1)
eterocerca External Mouth

Gill Slits

Clasper

©UuUdo M. savalli Pelvic Fin Pectoral Fin
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©Uudo M. Savalli

Spiny Dogfish
S h al k EL

External
Gill Slits

Pectoral
Fin

Dorsal?
Aorta

Pancreas

Small Intestine
(Duodenum)

Kidney

Rectal Gland

Small Intestine

(lleum) Colon

Pelvic Fin
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Spiny Dogfish Shark
icar Jll stomach- spicen [ ncstine
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Spiny Dogfish Shark

- W)

Gallbladder

-~ ,

Pectoral fin

Body of Stomach

Oviduct _ A, et
iy

Oviductal Arteries

Valvular Intestine
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Spiny Dogfish Shark

Ampullae of Lorenzini
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Spiny Dogfish Shark

Anterior
Mesenteric
Artery

Dogfish Embryo
Posterior

Cardinal Vein Spiral Valve
(Exposed)
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Spiny Dogfish Shark

External
Yolk Sac

Liver Pancreas
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Superclass Osteichthyes

Comprised of 3 classes

* Actinopterygii : Rayfin fish

* Actinista : Lobefin fish

* Dipnoi : Lung fish

All Osteichthyans have a bony, living skeleton

Have Scales
Are cold-blooded
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Class Actinopterygi

o . Lateral ine

Rayfin Fish (exbends from distal edge
of operculum to caudal fin
in this species|

Adipoze fin
Operculum i
[gil cover)

for opercular membrane)
Pectoral fin Pelvic fin Anal fin

<gmmm ANTERIOR VENTRAL POSTERIOR  wemip-
Figure 32.41 The externcl anctomy of a fizh.

Figure 32.37 Ray-finned fizhes: [a} lookdown fizh, Selene vomer, |b| piranha, Pygocentrus natierer, |c) copper bond butterfly fizh,
Chelmon rostrafus.
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Carp — Class Actlnopterygi

Swim Bladder
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Carp — Class Actinopterygii
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Yellow Perch — Class Actinoptrygii
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Yellow Perch — Class Actinopterygii
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Class Actinista

Class Actinista — Lobe finned fish
Only remaining genus is Latimeria
(coelacanths)

Have
Muscular bony fins
Vestigial lung

#

T }f.ﬁ\_';,
Coelacanth Sail-like first
L ETTEITE OOl E S Dorsal fin SecnnﬁnDanal
Bulhous
Bony scales Flobed
Black covering body tail

eye

Teeth
anlyin
front of il
rmauth cover

Fleshy Wantral
pectaral fin Anal fin

fin @EnchantedLearning.com
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Class Dipnoi

Class Dipnoi — Lungfish

Lungfish Have

Functional Lungs (modified swim bladder)
Modified fins
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Class Amphibia

Class Amphibia - Frogs, Salamanders,
Newts

Amphibians Have
Legs

Lungs —in adult

Gills —in tadpole
Breathe through skin
3 Chambered heart
Cold-Blooded

- - -

Figure 32.43 An American bulfrog, Rona cartesbeiana.
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Class Amphibia

Stomach
Pancreas
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_ Spleen
Liver
Heart
Gallbladder
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Class Amphibia

LY

Figure 32.50 A lessersiren, Siren infermedio.

(a) b) | X" e () ;
Figure 32.48 Representatives from the three oraers of amphitians: (o] bue-webbea giding free frog, Rhacophorus reinwarati,

from the order Anurg, (b) spotted salaomander, Ambystoma maculiotum, from the order Cauaata, ana (c] Comeroon caeciian,
Crotaphatrema bommuelien, from the order Gymncphiona.
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Class Reptilia

Class Reptilia — Snakes, lizards,
turtles, dinosaurs (extinct), birds

Reptiles have

Scales

3 chambered heart with partial
septum (complete in crocodilians
and birds)

Cold-blooded (except for birds)
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(d) <=7 e ~
Figure 32.80 Mempers of the ciass Reptiia: [a) o star tortoise, Geocheione elegans, (b} o green basiisk, Basiiscus piumifrons, (¢}
kingsnake, Lampropeltis getulus, (d] a tuatara, Sphenodon punctatus, and () American aliigator, AMigator mississippiensis.
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Class Reptilia
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Subclass Aves

Sub-Class Aves — Birds, are part of reptilia,
but are distinct from other reptiles

Birds Have

Feathers (modified scales)
4 Chambered Heart
Warm Blooded

Hollow Bones
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Subclass Aves

¢
Extensormeta-  }
carpiragialism. ¢
Pronator < ‘

Flexor carpi uinaris m.
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m
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(8]
o
)
0
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oblique m.

Vs 4
Semimembranosus m. '/f'_ Tibialis anticus m.

Gasfrochemius m.

——
Figure 32.94 The skeleton of a pigeon, Columba. Figure 32.97 The superficial muscies of a pigeon. (m. = muscie)
1. Scapuia 10.1schium 19.Carpometacarpa
2. Una 11. Tarsometatarsal bone cones
3. 12. t 20.Corgceid bone
4. ¢ 13 21.Furcuia
5. 14 22.Pnaianges
6. 15. 23.Phakanx of thira gigit
7 16. 24 xeel of sternum

25.Ticiotarsal bone

o
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Subclass Aves

Corociiformes
(kingfizher|

Singiformes
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{penguin]
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({falcon)
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Anzerformes Goviformes = Grt;d:“arrne'
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Pelecaniformes Ciconiformes
(peficon) {heron}

Podicipediformes Struthioniformes Galliformes
|grabe) x {ostich) (phaaszant)
Piciformes Pazerformes
{toucan] (bluebird)

)

Apodiformes Phoenicopterformes Psithaciformes
{hummingbird) {Bamingo| [pamot]

Figure 32.100 Representative Dird orders.
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Class Mammalia

ol gy Class Mammalia - Canines,
¥ Primates, Humans, Rhinos, etc.

Mammals Have
Hair

4 chambered heart
Milk
Warm-Blooded
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(e) e .. ® S

Figure 32.101 Exampies of mammais: {a) echidna, Tachyglossus aculeatus, [b] Eastern grey kangaroo, MOcropus giganteus,
[c] bottienose aoiphin, Tursiops fruncatus, (g} lion, Panthera ieo, (e} meerxat, Suncata suncarta, and (f) gorilka, Gonila gorilia gorita.
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Class Mammalia

(fiying iemur)

Didelphimorphia Primates Scandenfia Rodentic
(Amencan opossum) (chimpanzee) [tree shrew) {chipmunk)

Figure 32.102 Representatives from some of the orders of mommals.
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Class Mammalia
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Figure 32.104 A ventral view of the muscles of the fetal pig. Figure 32.107 A dorsal view of the muscles of the fetal pig.
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Circulation — The Heart

The Mammalian Heart

Four Chambers — Right and left Atrium and
right and left ventricles

Two Atrioventricular Valves — Tricuspid and
Bicuspid

Two Semilunar Valves — Aortic and
Pulmonary
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Circulation
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THE HEART
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Circulation
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Blood Pressure

© A sphygmomanometer, an inflatable cuff attached to a pressure

gauge, measures blood pressure in an artery. The cuff is inflated until the
pressure closes the artery, so that no blood flows past the cuff. When this
occurs, the pressure exerted by the cuff exceeds the pressure in the artery.

Blood pressure reading: 120/70

Pressure in cuff Pressure in
drops below cuff below
120 mm Hg -

Pressure in cuff
greater than
120 mm Hg

cuff
inflated
with air

—120

audible in
stethoscope

@ The cuff is allowed to deflate gradually. When © The cuff is allowed to deflate

the pressure exerted by the cuff falls just below further, just until the blood flows
that in the artery, blood pulses into the forearm, freely through the artery and the
generating sounds that can be heard with the sounds below the cuff disappear.
stethoscope. The pressure measured at this point The pressure at this point is the
is the systolic pressure. diastolic pressure.
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Tissue Types

Epithelial Tissue
— Covers the outside of the body and lines organs and body cavities
— Squamous, Cuboidal, Columnar
— Simple, Stratified, Pseudostratified
Connective Tissue
— Sparse population of cells scattered through extracellular matrix
— Bone, Blood, Cartilage, Fibrous, Loose, Adipose,
Muscle Tissue
— Contracts
— Skeletal, Smooth, Cardiac
Nervous Tissue
— Receive, process and transfer information
— Neurons, Glia
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Stratified Squamous —
multilayered, regenerates
rapidly, found in harsh
environments in/on the
body

Simple Columnar - single
layer of tall column-like
cells, found in intestines

Pseudostratified
Columnar — squished and
abnormally shaped
columnar cells, usually
ciliated, found in upper
respiratory tract

thelial Tissue

Simple Squamous —
single layer of flat cells,
found in capillaries

Simple Cuboidal —
single layer of cube-
shaped cells, found in
kidneys and glands

Reproductive Cells —
sperm and egg cells are
haploid gametes
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Connective Tissue

Adipose — Cells contain a Loose/Areolar - binds

large fat droplet, used for N epithelia and organs in

energy storage : o 8 place, has loosely
g~ connected fibers

Blood — made up of
plasma, erythrocytes,
leukocytes and
platelets, carries
nutrients and wastes

Fibrous — dense with
collagenous fibers, found
in tendons and ligaments

Bone — Osteocytes,
osteoblasts, and
osteoclasts suspended in
an extracellular matrix of
hard calcium

secrete a rubbery matrix
of collagen and
chondroitin sulfate,
found in joints
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Muscle Tissue

o
—_—
=

striated cells, responsible for voluntary
movement, made up of sarcomeres

“
—

Skeletal Muscle — Bundles of long, un-branched, ﬁ?}ﬁlf{imm»mmﬁ»
|

H{

|

.

H. s

Smooth Muscle — non-striated and spindle
shaped, responsible for involuntary activity of
things like the stomach and
constriction/dilation of arteries

Cardiac Muscle — branched and striated, has
intercalated disks to help transfer of electrical
signals, found only in the heart, responsible
for contraction of the walls of the heart
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Nervous Tissue

Neurons — Receive and

_—— Nuclei of

transmit signal throughout Sppading
the body via the nervous

system. Have dendrites for

receiving impulses from it M

other nerve cells and axons
for sending out impulses to
other cells

\— Neuron

processes

Glia — cells that support,
nourish, and insulate the
neurons

Photomicrograph: Neurons (100x)
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