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Zoology Foldable for CH 33 Comparing Vertebrates
33-1 

Foldable #1 

OUTSIDE: Chordate Adaptations

INSIDE: scales, hair, four-chambered heart, amniotic egg;

Foldable #2

OUTSIDE: Pikaia- an early chordate;**Sketch & label a Pikaia on the outside…page 489 fig. 33-1;

INSIDE: A worm like structure that was once thought to be a worm, but later it was discovered to have a notochord- a characteristic of only vertebrates. (**Worms are NOT chordates!)

OUTSIDE: Notochord

INSIDE: a long supporting rod that runs through a chordates body just below the nerve cord.

OUTSIDE: The backbone is characteristic of…

INSIDE: vertebrates only.

Foldable #3

OUTSIDE: A phylogenic tree shows that all chordates evolved from…

INSIDE: a common ancestor;

Foldable #4

OUTSIDE: Adaptive Radiation

INSIDE: Rapid growth in the diversity of a group of organisms.
OUTSIDE: Notable Events in Chordate Evolution…

INSIDE: the development of jaws and paired appendages;

OUTSIDE: Convergent Evolution

INSIDE: Species that are similar to one another in appearance & behavior, even though they are not closely related. EX: flying vertebrates such as birds and bats;

Foldable #5

OUTSIDE: The species of chordates that are alive today…

INSIDE: are a small fraction of the # of chordates that have existed over time.

OUTSIDE: SIX living groups of chordates…

INSIDE: Non-vertebrate chordates, fishes, amphibians, reptiles, birds & mammals. The largest group by far is the fishes.

FOLDABLE #6

A drawing that is colored and labeled just as the one you see on page 852 Figure 33-4;

33-2 Controlling Body Temperature

OUTSIDE: Many chemical reactions that are important to metabolism are influenced by TEMPERATURE.
INSIDE: Essential life functions can be carried out most efficiently when an animal’s internal body temperature is within a particular operating range.

OUTSIDE: The control of body temperature is important for maintaining homeostasis in vertebrates…

INSIDE: particularly in habitats where temperature varies widely with the time of day and season.

OUTSIDE: Important features in controlling body temperature…

INSIDE: 1-heat source for the body 2- a way to conserve that heat 3-a method of eliminating excess heat when necessary.

Foldable #2

OUTSIDE: In terms of HOW vertebrates generate & control heat, they can be classified into 2 groups:

INSIDE: Ectotherms & endotherms;

Foldable #3

OUTSIDE: Ectotherm

INSIDE: an animals whose body temperature is determined by the environment.

OUTSIDE: Warming & Cooling Down

INSIDE: Ectotherms often warm up by basking in the sun, and may cool down by seeking shelter in underground burrows.

OUTSIDE: When resting…

INSIDE: ectotherms have relatively low rates of metabolism. Their bodies do not generate much heat.

OUTSIDE: When active…

INSIDE: an ectotherms muscles generate heat, just as your muscles do. However, because its body lacks effective insulation, the heat is lost to the environment fairly easily.

Foldable #4

OUTSIDE: Endotherm

INSIDE: an animals whose body temperature is controlled within. They can generate and retain heat inside their bodies.


OUTSIDE: Metabolic Rates…

INSIDE: Endotherms have relatively HIGH metabolic rates that generate a significant amount of heat, even when they are resting.

OUTSIDE: BIRDS
INSIDE: Birds conserve body heat primarily through insulating feathers such as down.

OUTSIDE: MAMMALS

INSIDE: Mammals have body fat & hair for insulation. Mammals can get rid of excess heat by panting, as dogs do, or by sweating, as humans do.

Foldable #5

OUTSIDE: Therm

INSIDE: meaning “heat”

OUTSIDE: Endo

INSIDE: meaning “within”

OUTSIDE: Ecto

INSIDE: meaning “outer”, “outside”, or “external”.

33-3 Form & Function in Chordates

Foldable #1

OUTSIDE: Feeding & digestion help maintain homeostasis.

INSIDE: (nothing)

OUTSIDE: Filter Feeders

INSIDE: They remove small organisms called plankton from the water that passes through their pharynx. Ex: tunicates & lancelets;

OUTSIDE: Additional Filter Feeders

Baleen whales, flamingoes & manta rays are filter feeders with sieve-like mouth structures that enable them to strain small crustaceans and fish from the water.

OUTSIDE: Skulls & teeth…

INSIDE: of vertebrates are adapted for feeding on a much wider assortment of foods, ranging from insects to large mammals, and from leaves to fruits and seeds. EX: long bill of a humming bird and narrow snout of the honey possum are adaptations that allow them to feed on nectar. Sharp canine teeth & incisors are used to tear and slice food in animals such as the crocodile.

Foldable #2

OUTSIDE: Carnivore digestive tract….

INSIDE: they typically have short digestive tracts that produce fast-acting meat-digesting enzymes.

OUTSIDE: Herbivore digestive tract….

INSIDE: they typically have longer digestive tracts that harbor colonies of bacteria. The bacteria are helpful in digesting the tough cellulose fibers in plant tissues.
Foldable #3

OUTSIDE: Respiration

INSIDE: As a general rule, aquatic chordates use gills for respiration. Land animals, including adult amphibians, reptiles, birds, & mammals use lungs. (However some animals “break the rules”)…
OUTSIDE: “Other” chordate respiratory structures:

INSIDE: Nothing

OUTSIDE: Simple air sacs…

 INSIDE: derived from the gut of many bony fishes are used for respiration.

OUTSIDE: Simple diffusion…

INSIDE: of oxygen across their body surfaces is a form of respiration in all lancelets & some sea snakes.

OUTSIDE: Surface of Moist Skin…

INSIDE: allows for diffusion in many adult amphibians. The linings of their mouths & pharynxes allow for respiration by diffusion as well.

Foldable #4

OUTSIDE: How Gills Function…

INSIDE: As water passes over gill filaments, oxygen molecules diffuse into blood vessels called capillaries. At the same time, carbon dioxide diffuses from blood into the water.

OUTSIDE: How Lungs Function…
INSIDE: Inhaling brings oxygen rich air from outside the body through the trachea. The oxygen diffuses into the blood inside the lung capillaries. At the same time, carbon dioxide diffuses out of the capillaries into the air within the lungs. Oxygen-poor air is then exhaled.

Foldable #5 

OUTSIDE: Amphibian Lungs

INSIDE: Amphibian lungs have less surface area for air exchange. Their lung is a little more than a sac with ridges.

OUTSIDE: Reptilian Lungs

INSIDE: Their lungs are often divided into a series of large and small chambers that increase the surface area available for gas exchange. (*Look at diagrams on 859 for clarification).

OUTSIDE: Mammalian Lungs

INSIDE: the lungs branch extensively, & their entire volume is filled with thousands of bubble like structures called AVEOLI. Aveoli provide an enormous surface area for gas exchange. This allows mammals to take in large amounts of oxygen required by their endothermic metabolism. Air moves in & out through the same passageways, so there is always stale oxygen-poor air trapped in the lungs of mammals and most other vertebrates.

OUTSIDE: Bird Lungs…the most efficient vertebrate lungs.

INSIDE: Air flows in only one direction. A system of tubes in the lungs along with air sacs, allows the one-way flow. Therefore, gas exchange surfaces are constantly in contact with fresh oxygen. This allows the bird to fly at high altitudes where there is less oxygen.

Foldable #6

OUTSIDE: Circulation

INSIDE: Circulatory systems maintain homeostasis by transporting materials through-out animal’s bodies.

OUTSIDE: Chordates that use gills…

INSIDE: have a SINGLE LOOP circulatory system. Blood travels from the heart to the gills, and then to the body and back to the heart in one circuit.

OUTSIDE: Vertebrates that use lungs…

INSIDE: have a DOUBLE LOOP circulatory system. The first loop carries blood between the heart and lungs…Oxygen poor blood pumped from the heart to the lungs. Oxygen-rich blood from the lungs returns to the heart. The SECOND loop carries blood between the heart & the body. Oxygen rich blood from the heart is pumped to the body while oxygen poor blood from the body returns to the heart.

Foldable #7 

OUTSIDE: Heart Chambers

INSIDE: The heart developed chambers to separate oxygen-rich blood from oxygen poor blood traveling in the circulatory system.

OUTSIDE: Heart of vertebrates that use gills for respiration…

INSIDE: Consists of two chambers: an atrium that receives blood FROM the body, & a ventricle that pumps blood to the gills and then on to the rest of the body.(EX: fishes & larval amphibians)

OUTSIDE: Heart of most amphibians…

INSIDE: Consists of three chambers: two aria and one ventricle. The left atrium receives oxygen rich blood from the lungs. The right atrium receives oxygen poor blood from the body. Both atria empty into the ventricle. The blood is slightly mixed. Then ventricle structure directs the flow of blood so that most oxygen poor blood goes to the lungs, & oxygen rich blood goes to the rest of the body.
OUTSIDE: Heart of most reptiles…

INSIDE: Consists of three chambers. In contrast to most amphibians, reptilian heart ventricles have a partial partition that allows for less mixing of oxygen rich and poor blood.

OUTSIDE: Birds, mammals, & crocodilian hearts…

INSIDE: Consist of a heart that is completely partitioned into four chambers. 

Foldable #8

OUTSIDE: Excretion

INSIDE: Most vertebrates rely on kidneys- excretory organs composed of small filtering tubes that remove wastes from blood. (In non-vertebrate chordates & fishes, gills and gill slits play an important role in excretion.

OUTSIDE: Nitrogenous Wastes

INSIDE: formed from the breakdown of proteins & first produced as ammonia. Ammonia is highly toxic & must either be quickly eliminated from the body or changed into a less poisonous form. 

OUTSIDE: Aquatic Amphibians & Most Fishes…
INSIDE: excrete ammonia directly from the gills into the surrounding water through simple diffusion.

OUTSIDE: Urea- a less toxic form of ammonia…

INSIDE: In mammals, land amphibians, cartiliaginous fishes, ammonia is changed into urea.

In most reptiles and birds, ammonia is changed to URIC ACID.

OUTSIDE: Other kidney functions….

INSIDE: Besides filtering wastes, vertebrate kidneys help maintain homeostasis by regulating the amount of water, salt, and other substances dissolved in body fluids.

Foldable #9

OUTSIDE: Nonvertebrate Chordates Nervous System…

INSIDE: A relatively simple nervous system with a mass of nerve cells that form a brain.

OUTSIDE: Vertebrates Nervous System…

INSIDE: A more complex brain with distinct regions, each with a different function.

*Vertebrates have a high degree of cephalization, or concentration of sense organs & nerve cells at the front of the body.

Foldable #10

Drawing of the vertebrate brains in figure 33-12 page 862. All must be colored!

Foldable #11 

OUTSIDE: The skeletal & muscular systems…

INSIDE: support a vertebrates body & make it possible to control movement. The skeleton includes a backbone made up of individual bones called VERTEBRAE.
OUTSIDE: Ligaments

INSIDE: In most vertebrates, tough flexible tissues called ligaments connect the vertebrae and allow the backbone to bend without falling apart. 

OUTSIDE: Fin girdles or limb girdles

INSIDE: sets of bones that support the limbs of vertebrates.

OUTSIDE: Mammalian posture and its function…

INSIDE: Most mammals stand with their legs straight under them, regardless of whether they walk on two legs or four. This allows the legs to support the body weigh in an efficient manner.

Foldable #12

OUTSIDE: REPRODUCTION

INSIDE: Almost ALL chordates reproduce sexually.

OUTSIDE: Oviparous

INSIDE: the eggs develop outside the mother’s body (most fishes, most amphibians & ALL birds).

OUTSIDE: Ovoviviparous

INSIDE: the eggs develop inside the mother’s body  & the embryo gets nutrients from the yolk. The young are born alive. (Sharks)

OUTSIDE: Viviparous

INSIDE: the embryo obtains nutrients directly from the mother’s body (most mammals).

