
1. What is the interior cavity of  a blastula called?

a) Archenteron

b) Trophoblast

c) Blastocoel

d) Blastoise 

2. The moderate concentration of  yolk in a blastula is 
called

a) Telolecithal

b) Mesolecithal

c) Isolecithal

d) I am Groot

3. A blastula with so much yolk that the dividing cells 
are flat on one side is 

a) Telolecithal

b) Mesolecithal

c) Isolecithal

d) I am Groot

4. What does PMC stand for?

a) Post Mesoderm Cells

b) Periodic Mismatch Cleavage

c) Periodic Mast-Cell Cleavage

d) Pre Mesoderm Cells

5. The exterior lining of  a mammalian “blastula” is 
called the

a) ICM

b) Ectoderm

c) Trophoblast

d) PMC

6. Which of  the following clades lacks a primitive 
streak?

a) Mammals

b) Reptiles 

c) Birds

d) Echinoderms

7. Which of  the following does not arise from the  
endoderm?

a) Kidneys

b) Gills 

c) Liver

d) Pancreas

8. The notochord forms from the

a) Ectoderm

b) Mesoderm

c) Endoderm

d) Placoderm

9. Which of  the following is not one of  the 3 main          
processes of  embryonic development?

a) Mitosis

b) Induction

c) Differentiation

d) Morphogenesis

10. True or False: The Briggs and King Experiment 
proved that differentiation was a localized         
phenomenon. 

a) True

b) False

c) Quail
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11. Which of  the following denotes a cell which is set 
along a general path of  development, yet slightly 
“malleable”

a) Totipotent

b) Indeterminate

c) Determinate

d) Pluripotent

12. A morphogen is

a) A lipid which controls when the embryo divides

b) A molecule which influences differentiation via a 
gradient

c) A molecule that influences differentiation created 
solely by the embryo.

d) A cliché and lazy way to give an average joe super-
powers to start a comic book franchise. 

13. Which of  the following is the gene which sets up a 
cell to become a type of  muscle cell?

a) Sonic Hedgehog

b) MyoD

c) Hedgehog

d) AdOnis 

14. What is a determined muscle cell called?

a) Myodin

b) Myocyte

c) A muscle with a dream....

d) Myoblast

15. True or False: When an embryo controls its own 
development, differentiation is a localized activity.

a) True

b) Fasle

16. Which of  the following is not among “The Big 4” 
Chordate characteristics?

a) Pharyngeal gill slits or pouches

b) Hollow Ventral Nerve Cord

c) Notochord

d) Post-Anal Tail

17. When is the earliest date for the appearance of  
Chordata? 

a) Cambrian

b) Ordovician

c) Silurian

d) Devonian

18. What is the name for segmented muscle?

a) Myosepta

b) Myomeres

c) Myosin

d) Mirrormere

19. When did the first fish appear? (Theoretically 
speaking, when could the first fish tacos be cre-
ated?)

a) Carboniferous

b) Ordovician

c) Silurian

d) Devonian

20. Which Class of  Fish evolved into the first              
Tetrapods?

a) Actinopterygii

b) Chondrichthyes

c) Sarcopterygii

d) The Bourgeois 



21. The diagonal placement of  the limbs on the ground 
for locomotion is referred to as

a) Cantering

b) Galloping 

c) Lunging

d) Trotting 

22. Which of  the following wasn’t a Reptilian          
Adaptation? 

a) Dorsal-Ventral Flexion

b) Amniotic Egg

c) Keratinized Skin

d) Internal Fertilization

23. Which of  the following skull types would have a 
Dorsal Temporal Opening?

a) Anapsid

b) Synapsid

c) Diapsid

d) Trick Question. This is a shared characteristic of 
all skull types. Screw you, Aaron. 

24. Which of  the following clades exhibit a Synapsid 
Skull type?

a) Birds

b) Therapsids

c) Turtles

d) Reptiles

25. True or False: The average Endotherm maintains a 
temperature of  41°C. 

a) Scient to factor tum poen legum civiuda et

b) Neque pecun modut est neque nonor et 

c) Imper ned libidig met, consectetur adipisc

d) Elit sed ut labore et dolore magna aliquam is no 
strud exercitation ullam

26. Which of  the following is not a main method of   
behavioral thermoregulation?

a) Vasoconstriction

b) Selection of microclimate

c) Position of body relative to sun

d) Activities timed

27. Which of  these endothermic regulatory tools has 
also been seen in a limited number of  Ectotherms?

a) Piloerection

b) Countercurrent heat exchange

c) High Basal Metabolism

d) Sweating

28. Which of  the following organisms undergoes      
torpor?

a) Bear

b) Elephant

c) Mouse

d) Tapir

29. Which of  the following is not a major reason bone 
is broken down?

a) To release bone-building cells from their cham-
bers.

b) To provide Calcium ions

c) To help adjust the skeleton to long-term condi-
tions

d) To clean up fractures

30. What covers the exterior of  a bone?

a) Peritoneum

b) Periosteum

c) Perisarc

d) Tylerperrym



1. Annelids, Mollusks, and Flatworms all exhibit ____________ cleavage.

2. Amphibians exhibit _____________and _____________pole

3. The asymmetrical division of cells is characteristic of ____________ cleavage, and found in the clades______and ________.

4.The ___________ and __________ are 2 distinguishing characteristics of Mesolecithal Gastrulation. 

5. The Allantois contains both _______________ and _______________.

6. The 2 types of cleavage that lead to amniotic organisms are ___________ and __________. 

7.  The 2 major processes of cellular differentiation via gene transcription are___________and __________. (order irrelevant)

8. Give an example of the first process you wrote down___________. (multiple possible answers)

9.Give an example of the second process you wrote down____________. (multiple possible answers)

10. Please complete the following sentence the best you can. Development is less of a blueprint and more of a ________. 

11. A molecule which helps RNA Polymerase transcribe a gene is called a _______ _______.

12. RNA Polymerase attaches to a gene on the _______region and transcribes once a ______ _______ ________ forms.

13. The 3 Subphyla of Chordata are ____________, ________________, and _____________.

14.The structure that is distinctive of  a member of the largest Subphylum of Chordata is(are)______________.

15.The Gill Arches which developed into jaws and their support were the ________arch and the ________arch, respectively.

16.The organism ___________ was a near-perfect transitionary fossil between fish and tetrapods from the _______ period.

FILL IN THE BLANK



17. __________ , ____________, and __________ were all mammalian/therapsid adaptations on the reptilian body plan   

(multiple answers)

18. The 6 things that are exchanged by an organism with the outside world and /or itself are__________, ___________, 

________,  ___________, ___________, and______________.

19. ____________ are organisms who’s body temperature is greatly affected by ambient temperatures. 

20.The 2 major methods of physiological thermoregulation in endotherms are _____________ and _____________.

21.The 3 methods used for your first answer to #20 are __________, ____________, and___________.

22.The 3 methods used for your second answer to #20 are ___________, _____________, and_____________.

23. The 4 major categories of the Energy Budget for any animal are __________, __________, _________, and__________.

24.The 4 types of Bone cell are ___________, _____________, ___________, and __________. 

25.The ring structures found in a bone cross-section are called ____________ and contain ____________ cells.

26.__________Marrow is found in the ends of the bone, known as the _____________.

27.__________ fluid occupies the space between a a freely movable joint.

FILL IN THE BLANK



1. Describe the process of Neuralation.

2. Describe how the Extra-embryonic membranes are altered in mammals, if at all, and what their new functions are. 

3. What structures develop from the mesoderm?

4. Describe the difference between Determinate and Indeterminate development. What processes influence each?

5. What is a Master Gene? What are some examples of Master genes that we learned in class?

6. What are the 3 implications of HOX (HOM) genes with regards to our understanding of the tree of life and its evolution?

7. What made the class of fish from which tetrapods would develop somewhat pre-adapted for land?

8. Explain why large organisms have more elaborate surface area structures than smaller organisms. 

Short Answer



9. List all 11 of the mammalian organ systems and give a very brief (max 3 words) description of function of each. 

10. What advantages does an endocrine response have over a nervous one, and vice versa?

11. Please write out the complete Heat Balance equation, and very briefly explain why each factor is +.+-, or - in the equation.

12.What is the difference between Hibernation and Dormancy? 

13.Explain how non-shivering thermogenesis works. 

14. What advantages does endothermy has over ectothermy, and vise versa. 

15. What differences exist between large and small endotherms?

16. Give a brief description of how bone develops. 

17. Describe 3 types of bone joints. Describe how they move (if at all), and where in the human body can they be found. 



1. Draw and label a  vertebrate embryo (cross-section, not sagittal) after neuralation. Include the Notochord, Neural Tube, 
Archenteron, Ectoderm, Mesoderm, Endoderm, Coelom, and Somites.

2. Draw and label a simple cross-section featuring the Parietal Peritoneum, the Visceral Peritoneum, and the Peritoneal Cav-
ity.

Diagrams



3. Draw the Negative Feedback Loop for an endotherm undergoing a drop in body temperature.

4. Draw the graph showing Mass Specific Metabolic Rate. Label Axis as mlO2/g/hr and log mass (kg). Include 2 organisms 
to place on graph.

5. Draw the graph depicting an endotherm’s metabolism with respect to ambient temperature alongside the graph showing 
the same parameters for an ectotherm.



1. Describe the process of  digit formation via the Gene Sonic Hedgehog. Include in your discussion how it was dis-
covered and any other information gleaned by its discovery. 

Essay



2. Refer back to Diagram Question 5. Explain the parts of  the curves and the differences between the 
ectotherm and endotherm graphs. 

Essay


