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Chapter 30 Non-vertebrate Chordates, Fishes, & Amphibians
Foldable #1…OUTSIDE: Phylum Chordata

INSIDE: (Key Concept page 767): A chordate is an animal that has, for at least some stage of its life: 1-a dorsal, hollow nerve cord, 2-a notochord; 3-pharyngeal pouches; 4- and a tails that extends beyond the anus.

Foldable #2…2 Tab definitions…

OUTSIDE: Notocord


INSIDE: the long supporting rod that runs through the body just below the nerve 


cord. *Most chordates have a notochord only when they are embryos.

OUTSIDE: Pharyngeal 


        Pouches


INSIDE: Paired structures in the throat/pharynx region. In some chordates this 


Structure develops into slits that eventually become gills.

Foldable #3…Definition TWO Tab; 
OUTSIDE: Vertebrate
INSIDE: any chordate that has a backbone (&Spinal cord).

OUTSIDE: Vertebrae

INSIDE: An individual segment of the backbone; It encloses & protects the spinal 



cord.
Foldable #4…3 tabs: OUTSIDE: Two Groups of Non-vertebrate Chordates;
 INSIDE: These subphyla do not have backbones. 

OUTSIDE: Subphylum Orochordata “Tunicates”aka Sea Squirts;

INSIDE: A filter feeder, that looks like a tad-pole as a larva, complete with a tail and gills. As an adult they do not have a tail or notochord and look very different from the larva.

OUTSIDE: Subphylum Cephalochordata “Lancelets” 

INSIDE: Fish-like creatures that have a head region & a mouth. They often live with their bodies half buried in the sand. They do not have fins or legs, so they move by contracting muscles.   They have a closed circulatory system.
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30-2 Fishes
Foldable #1….
OUTSIDE: What Is A Fish?  

INSIDE: Fishes are aquatic vertebrates; Most fishes have paired fins, scales, & gills;
Foldable #2…Definition Tab;

OUTSIDE: Cartilage;



INSIDE: A strong tissue that supports the body & is softer & more flexible than bone.

Foldable #3 

OUTSIDE: In Fishes With Gills….

INSIDE: Oxygen-rich water enters through the mouth & leaves through the PHARYNX. Fishes use gills to obtain oxygen.  Most fishes get rid of nitrogenous wastes by eliminating ammonia from the GILLS & from the KIDNEYs.

Foldable #4….

OUTSIDE: GILLS

INSIDE: Gills are made up of feathery, thread-like structures called filaments which contain many capillaries and provide a large surface area for gas exchange. Some fish have several gill opening. Most have just one on each side of the body…the opening is hidden by a bony protective covering called an OPERCULUM.
Foldable #5…

OUTSIDE: Blood Flows Through The Body Of A Fish…

INSIDE: In a SINGLE LOOP, CLOSED circulatory system.  From heart to gills to rest of body…and back to heart.

Foldable #6…

OUTSIDE: 4 Parts Of A Fish Heart…INSIDE (nothing)

OUTSIDE: Sinus Venosus

INSIDE: thin-walled sac that collects blood from the fish’s veins.
OUTSIDE: Atrium


INSIDE: large muscular chamber that serves as a one way compartment





For blood that is about to enter the ventricle.

OUTSIDE: Ventricle


INSIDE: thick-walled chamber, the actual pumping portion of the heart.
OUTSIDE: Bulbous Arteriosus
INSIDE: a muscular tube that receives blood from the ventricle & 

Connects to the aorta…which moves blood to the fish’s gills.
Foldable #7…
OUTSIDE: Response

INSIDE:  Fishes have a well-developed nervous system organized around a brain, which has several parts:

OUTSIDE: Olfactory Bulb

INSIDE: The most anterior part of a fish’s brain; Used for sense of smell or “olfaction”

OUTSIDE: Cerebrum

INSIDE: Two brain lobes responsible for all voluntary actions of the body…& in fishes primarily processes the sense of smell.

OUTSIDE: Optic Lobe

INSIDE: Processes information from the eyes

OUTSIDE: Cerebellum

INSIDE: Coordinates body movements
OUTSIDE: Medulla Oblongata

INSIDE: Controls the functioning of many internal organs.

Foldable #8…Two tabs

OUTSIDE: Chemoreceptors

INSIDE: Specialized cells responsible for the extraordinary sense of smell & taste of a fish.

OUTSIDE: Lateral Line

INSIDE: Although most fish have  ears inside their head, they may not hear sounds well. They detect gentle currents and vibrations from the water with sensitive receptors that form the LATERAL LINE SYSTEM.

*Some fish have sense organs that can detect low levels of electric current!

Foldable #9…

Definition tab….SWIM BLADDER

INSIDE: An internal gas-filled organ that adjusts the buoyancy







of a fish. This lies just beneath the backbone.

Foldable #10…

OUTSIDE: REPRODUCTION (in fishes)   INSIDE :(nothing)

OUTSIDE: Oviparous



INSIDE: Fishes whose eggs hatch OUTSIDE the mother’s body.

OUTSIDE: Ovoviviparous

INSIDE: Species, such as guppies, where the eggs stay inside the mother’s body after internal fertilization.

Each embryo develops inside its egg, using the yolk for nourishment. The young are “born alive”.
OUTSIDE: Viviparous

INSIDE: The embryos stay inside the mother’s body after internal fertilization and obtain their nutrition from the mother’s body (not form an egg).

Foldable #11

OUTSIDE: Three Groups  Of Fishes     INSIDE: (nothing)

OUTSIDE: Jawless Fish ( 2 Classes: Lampreys & Hagfishes)

INSIDE: They have no true teeth or jaws. Their skeletons are made of fibers & cartilage. They lack vertebrae--& keep their notochord as adults. Lampreys are filter feeders as larva & parasites as adults. Hagfish are pinkish worm like fish with no eyes & they have short tentacles around their mouth. They also have light detecting sensors on their bodies. They are scavengers. They also are very slimy & can tie themselves in knots.

OUTSIDE: Sharks & Their Relatives…Class Chondrichthyes (sharks, rays, skates, & a few uncommon fish)

INSIDE: Skeletons are made entirely out of cartilage, not bone. Most have toothlike scales that make their skin as rough as sandpaper. They have large #’s of teeth arranged in several rows. As the teeth are worn out, a new tooth replaces the old one. (*Not all sharks have large teeth. Some have teeth so small that they are useless); Skates & Rays have mouths with powerful vaccums for filter feeding.

OUTSIDE: Bony Fish…Class Osteichthyes 

INSIDE: The skeletons of these fish are made of bone. Almost all bony fish belong to a group called ray-finned fishes…because their bony spines are connected by a thin layer of skin to form the fins. 

Foldable #12…

OUTSIDE: Ecology of Fishes; INSIDE: Most fishes spend all their lives either in fresh water or in the ocean. Some fish can move from salt water to fresh water and vice versa for breeding.

OUTSIDE: Anadromous


INSIDE: Fish that spend most of their lives in salt water but move to fresh water to breed. Ex: Salmon;

OUTSIDE: Catadromous

INSIDE: Fish that spend most of their lives in fresh water but migrate to the ocean to breed. Ex: European Eels.
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30-3 Amphibians
Foldable #1…
OUTSIDE: Class Amphibia..a small yet very diverse class.


INSIDE: An amphibian is a vertebrate that, with some exceptions, lives in water as a larva, and on land as an adult, breathes with lungs as an adult, has moist skin that contain mucous glands, & lacks scales & claws.

Foldable #2…

OUTSIDE: Amphibian Means…
INSIDE: (you look up the answer ()

Foldable #3…

OUTSIDE: What feature distinguishes fish from amphibians?
INSIDE: (you answer!...this is a one word answer…)

Foldable #4…

OUTSIDE: Many amphibians as larva are…

INSIDE: (what type of feeder?)…with a long digestive tract.

OUTSIDE: Many amphibians as adults are…

INSIDE: (what type of feeder?)….with a shorter digestive tract.

Foldable #5…

Digestive System of a Frog…Handout…Color & add Cloaca to the labeling.

Foldable #6…

Definition Tab: 

OUTSIDE: Cloaca

INSIDE: The muscular digestive cavity through which digestive wastes, urine, eggs or sperm leave the body.

Foldable #7…

OUTSIDE: Respiration

INSIDE: Most larval amphibians exchange gases through the skin as well as through the gills. Lungs typically replace gills when an amphibian becomes an adult. Even as adults, some gas exchange continues through the skin and lining of the mouth cavity. **Some terrestrial salamanders  DO NOT have lungs…and in this case they exchange gases through the lining of the mouth and through their skin!!

(30-3 continued Amphibians)

Foldable #8…FROG HEART HANDOUT…
To be labeled correctly and colored…
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Foldable #9

OUTSIDE: Which chamber of an amphibian’s heart contains blood with the highest oxygen concentration?

INSIDE: (from your diagram, you should be able to give the answer!) 

Foldable #10

OUTSIDE: Reproduction

INSIDE: Most amphibians reproduce by external fertilization. **Amphibian eggs do not have shells and will dry out if they are not kept moist. For this reason, most species must lay their eggs in water.

Foldable #11

OUTSIDE: Response

INSIDE: Most amphibians have a brain similar to that of a fish. They have well-developed sensory and nervous systems. 

OUTSIDE: Nictitating Membrane

INSIDE:  The surface of the eye is protected from damage under water and kept moist by this membrane. It is a movable membrane located inside the regular eyelid, which can also be closed over the eye.

OUTSIDE: Tympanic Membrane

INSIDE: This is the ear drum located on each side of the head behind the eye. Many amphibian larvae and adults also have lateral line systems, like those of fishes and can detect water movements.

Foldable #12

OUTSIDE: Groups of Amphibians

INSIDE: The three groups of amphibians alive today are salamanders, frogs & toads, and caecilians;

OUTSIDE: Order Urodela…Salamanders & Newts
INSIDE: They have long bodies & tails. Most have four legs. Adults & larvae are carnivores. Adults usually live in moist woods, under wood or rocks. Some, such as the mud puppy, keep their gills and live in water all their lives.

OUTSIDE: Order Anura…Frogs & Toads

INSIDE: Members of this order are most noted for their ability to jump…using their long powerful hind legs. Their fore limbs are rather short. Frogs are generally more tied to water than toads, which often live in moist woods & even in deserts. Adult frogs & toads lack tails.

OUTSIDE: Order Apoda…Caecilians

INSIDE: This is the least known of the amphibians. They are legless animals that live in water or burrow in moist soil or sediment, feeding on small invertebrates such as termites. Many have fish-like scales embedded in their skin—so they do not fit the general definition of an amphibian!
Foldable #13

OUTSIDE: Ecology Of Amphibians

INSIDE: Amphibians MUST live near water. (Desert amphibians have adaptations that allow them to take advantage of water when it is available.) They are often indicators of water quality.
