
Answer Key: Zoology Final
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Fill in the Blank
1. Synthesis
2. Cnidaria
3. Tagmata
4. Devonian
5. Gondwana
6. Cretaceous
7. Punctuated Equilibrium 
8. allopatric
9. allantois
10. Induction
11. Lateral Undulation 
12. Endo-, Ecto-
13. Fast, Glycolytic 
14. Motor End Plate
15. Recruitment 
16. Chief, pepsinogen, parietal, HCl



17. Chyme
18. Sodium Bicarbonate
19. Cecum
20. hemolymph
21. Open
22. AV Node
23. Elastic, Compliant
24. Pre-capillary Sphincter, Nitric Oxide
25. Thoroughfare Channel
26. pH
27. Medula Oblongata, 40
28. Anadromous
29. Respiration, Excretion
30.  Vasa Recta
31. Countercurrent, Osmotic
32. Efferent, Glomerulus
33. Collecting Duct, Anti-Diuretic
34. Hypothalamus
35. White, Grey
36. Auditory, Visual, Tactile
37. Visual, Auditory, Tactile, Olfactory

Short Answer
1. Either “There’s natural variation in inherited characteristics among individuals in population” 

or “Organisms produce more offspring than can survive and they compete”.
2. The alleles of different genes segregate independently of each other (on separate 

chromosomes) during meiosis I.
3. Allele concentration changes due to flow of individuals or gametes to or from a population.
4. Couldn’t get whole thing, booths is close.

5. On a limb bud of an embryo, a region called the Zone of Polarizing Activity expresses high 
levels of Vitamin A. Vitamin A acts as a transcription factor activating Sonic Hedgehog Gene, 
a master gene that activates other genes to control digit formation via its protein, Sonic 
Hedgehog Protein. This morphogen, a transcription factor that acts on a gradient, activates 
to varying degrees genes that control digit development. 



6. Mammals have dorso-ventral flexion of the spine, mammary glands, endothermy, a fully 
sectioned heart, a synapsid skull, and heterodont teeth.

7. They have a high basal metabolic rate, they shiver, and perform non-shivering 
thermogenesis. 

8. Bile salts emulsify the lipids. Triglycerides are broken down by lipase into 2 fatty acid chains 
and monoglyceride. These enter the mucosa and are reformed. Then Chylomicrons 
surround the triglycerides and bring them to the lymphatic system.

9. The liver detoxifies many substances as well as create bile salts. 
10. It has villi, microvilli, and a long length that increase surface area for absorption. 
11. The fish is in water, and has to fight gravity less than a terrestrial organism. Thus, the 

pressure matters less.
12. One, diffusion through thick skin is poor. Two, their heart ventricles aren’t separated, so 

oxygenated and deoxygenated blood mix.
13. C.O. (ml/min) = Heart Rate (beats/min) X Stroke Volume (ml/beat)
14. Rate of Diffusion = D (A/X) Delta PO2. D=Permeability Constant, A=Surface Area, 

X=distance of diffusion, Delta PO2 = Partial Pressure Gradient
15. They lack a central lung because they have tracheal tubes that deliver gasses straight to the 

organs.
16. Mammal’s large surface area and thin barriers mean that we are masters of equilibrium, but 

a fishes’ flow through, countercurrent system is more efficient at extracting O2 than our 
dead-end system. This matters for fish because water holds little O2, while it is abundant in 
air.

17. 760mmHg x 0.21PO2 = 160 mmHg
18. Birds, Lizards, and Insects produce Uric Acid
19. A sensory neuron is activated. This sends an action potential up the axon and into the 

integrating center in the spinal cord. Once integrated, the signal is sent down a motor 
neuron to the proper effector.

20. Animals communicate for protection against threats, find a mate, denote the presence of 
food, maintain a social hierarchy, create cohesion in a group, defend territory, and create 
collaboration.

Essays

1. A motor neuron has an action potential run along its axon. This reaches the axon terminal at 
the motor end plate. Once the signal reaches the muscle, another action potential begins 
along the sarcoplasmic reticulum. This action potential goes down a t-tubule and flows 
through a triad(a t-tubule and the 2 adjacent terminal cistern of the sarcoplasmic reticulum). 
The A.C. causes a conformation change in a protein on the surface of the Sarcoplasmic 
reticulum which opens up calcium ion channels. The Calcium streams out of the S.R. and 
into the sarcomeres. Once there, the calcium ions bind to troponin, which changes its 
shape. This shifts the helical tropomyosin about the actin filament that it is on, revealing 
binding sites for myosin. A cocked myosin head makes a cross-bridge at the site. Then, it 
flexes, initiating a POWER STROKE, moving the actin filament toward the center of the 
sarcomere. ATP comes in and attaches to the myosin head, which both splits the ATP into 
ADP and inorganic phosphate as well as detaching the myosin head. Then, the myosin head 
is cocked back and ready to make another cross-bridge.



2. A neuron receives many inputs from its dendrites on the body of the cell. These many 
signals are graded potentials that move their way to the axon hillock. There, it the positive 
signals outweigh the inhibitory signals, then an action potential will fire. This combination of 
signals to evoke a response is called integration. The change of charge that the graded 
potentials initiated starts a chain reaction starting at the axon hillock. There, at rest, many 
sodium ions are in the ECF, and many potassium ions are in the ICF. The resting potential is 
at roughly -70mV.  This is maintained by having sodium/potassium pumps working all the 
time to counteract the potassium leaving the axon through open ion channels. When the 
action potential strikes, during the depolarizing phase, voltage gated sodium ion channels 
open. Sodium heads inside the cell. This raises the voltage inside the axon into the positive 
range, while decreasing the voltage outside. This sends a change in charge out in front, 
continuing the action potential. Soon, the voltage gated sodium ion channels close, and the 
voltage gated potassium ion channels open. This lets K+ out to depolarize the axon(step 2), 
which it does a bit too well. The third step is hyperpolarization, and is caused by slow closing 
V.G.P.I.C.’s closing slowly, causing a lower than resting potential voltage, but this eventually 
stabilizes. While all of this resets, the axon cannot fire, causing the action potential to only 
move forward. To increase the speed, the action potential jumps large areas of the axon by 
skipping over areas covered my myelin sheaths. As the action potential reaches the end, it 
activates voltage gated calcium ion channels to open on the axon terminal. This influx of 
calcium ions into the cell causes synaptic vesicles containing neurotransmitters to move to 
the membrane. The vesicles then release their cargo across the synaptic cleft to activate a 
graded potential on the next dendrite or activate a muscle. 

Bonus!
1. Chordae Tendineae
2. 7-8
3. Acini
4. True


