
GVZ Fall 2026 Lecture 5

• Traits of vertebrates and their close 
relatives

• Diversity of close relatives of 
vertebrates

• Cyclostomes

• Vertebrate/Gnathostome traits

• Help with the upcoming test
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Endostyle is 
ancestral for 
chordates
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Traits of vertebrates and their 
close relatives

• Pharyngeal slits/arches

• Notochord

• Dorsal hollow nerve cord

• Brain

• Endostyle

• Segmented muscle

• Muscular postanal tail



• Diversity of close 
relatives of vertebrates



Hemichordate: acorn worm (also pterobranchs)

Echinoderm:
sea stars
sea urchins





Cephalochordate:
amphioxus



Tunicata/Urochordata: tunicate adult



Tunicata/Urochordata: tunicate adult and larva
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C: Endostyle lost
D: Endostyle re-evolved

 [a reversal!]
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Cyclostomata: Myxiniformes: hagfish



Hagfish slime



Hagfish defense
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Hagfish feeding



Cyclostomata: Petromyzontiformes:
lamprey



Lampreys are bad!



Lampreys are good!



Lampreys are...facesucking vampires?





• Vertebrate/Gnathostome traits



lampreys                 hagfish        Chondrichthyes     Osteichthyes

Cyclostomata

Vertebrata

Cyclostomata                   Gnathostomata



Vertebrata

Cranium
3-part brain
Vestibular apparatus
Neural crest cells
Paired sensory organs
Segmented vertebral column

lampreys                 hagfish        Chondrichthyes     Osteichthyes

Cyclostomata                   Gnathostomata



Vertebrata

jaws
paired appendages

myelinated neurons

bone

lampreys                   hagfish        Chondrichthyes     Osteichthyes

Cyclostomata                  Gnathostomata

regionalization in vertebral column



jaws

bone

"Placoderms"

"Ostracoderms"

lampreys                  hagfish        Chondrichthyes     Osteichthyes

Cyclostomata                                                  Gnathostomata





Myomeres and evolution of musculature



Evolution of skeleton:
vertebrae, axial, appendicular, 



Vestibular apparatus



Tripartite brain structure, cerebellum



Neural crest cells



review question:

24 Describe each of the species concepts we discussed in lecture. 
 

Translating review questions to test questions



review question:

24 Describe each of the species concepts we discussed in lecture. 
 

Actual test question:

4 Assume a systematist makes the following argument: "All individuals of Rana pipiens 
possesses a gene duplication—an additional gene—that is not present in other species of 
Rana. Therefore, I believe Rana pipiens is a distinct species."  What species concept is being 
used in this argument?

a Biological species concept
b Phylogenetic species concept
c Ecological species concept
d Phenetic species concept
e General Lineage species concept/Evolutionary species concept
f none of the above

Translating review questions to test questions
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13 Compare and contrast the Linnaean system of taxonomy with the system of Phylogenetic
Taxonomy (Don't regurgitate a memorized Table; explain differences). 

 

Translating review questions to test questions



review question:

13 Compare and contrast the Linnaean system of taxonomy with the system of Phylogenetic
Taxonomy (Don't regurgitate a memorized Table; explain differences). 

 

Actual test question:

9   Compare and contrast the Linnaean system of taxonomy with the system of Phylogenetic
Taxonomy (Don't regurgitate a memorized Table; explain differences). 
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Easy test question (easy question, easy answers)
X What color is the sky during the day?

a   blue
b  orange with green stripes
c   Clowns
d  Anoles are on sale at PetSmart
e  All of the above

Hard test question (easy question, hard answers)
X What color is the sky during the day?

a  azure
b  baby blue
c  turquoise
d  cobalt
e  cerulean
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X Which of the following individuals was a geneticist who helped to develop the 
'Evolutionary Synthesis' of the years 1930-1940

a   Sewall Wright 
b   Oprah Winfrey
c   Captain America



Easy test question (hard question, easy answers)
X Which of the following individuals was a geneticist who helped to develop the 
'Evolutionary Synthesis' of the years 1930-1940

a   Sewall Wright 
b   Oprah Winfrey
c   Cap’n Crunch

Hard test question (hard question, hard answers)
X Which of the following individuals was a geneticist who helped to develop the 
'Evolutionary Synthesis' of the years 1930-1940

a   Sewall Wright 
b   Ernst Mayr
c    Alfred Russel Wallace
d   Patrick Matthew
e   Jacque Gauthier
f    Sebastian Flores
g   Gregor Mendel



Easy test question (hard question, easy answers)
X Which of the following individuals was a geneticist who helped to develop the 
'Evolutionary Synthesis' of the years 1930-1940

a   Sewall Wright 
b  Oprah Winfrey
c   Jesus

Moderate test question (hard question, easy 
answers)

X Which of the following individuals was a geneticist who helped to develop the 
'Evolutionary Synthesis' of the years 1930-1940

a   Sewall Wright 
b   Ernst Mayr
c    Alfred Russel Wallace



How (e.g.) a speciation question will not be asked
X What is the definition of allopatry?

a  occurring in separate geographical areas.
b  movement of organisms away from an initial population or location to a new area
c  change in a population due to natural selection
d  change in a population due to drift



How a (e.g.) speciation question could be asked
X  Imagine the following scenario: Rising sea levels cause an interbreeding population of spiny
lizards to be isolated on a forested mountaintop (the remainder of the population is flooded and
goes extinct). Later, an intense storm causes felling of trees, and some individual spiny lizards
float on tree trunks to a neighboring land area characterized by open meadows. These two
groups (forest and meadow) are isolated from each other and, over thousands of years,
individuals from each group lose the ability to interbreed successfully with individuals from the
other group. Males of the two populations (forest, meadow) display nearly identical mating
behaviors. Females of both groups reproduce seasonally. Individuals of the forested group sleep
in trees, while those in the meadow group sleep in burrows. What processes are most likely to
have operated in this scenario?

a vicariance, dispersal, and natural selection
b dispersal and natural selection
c vicariance and natural selection
d vicariance and genetic drift
e dispersal, vicariance, and genetic drift
f dispersal, vicariance, natural selection, and genetic drift



Given these phylogenetic relationships, which of the following is true?
a Cyclura is more closely related to Iguana than to Amblyrhynchus
b Cyclura is equally related to Ctenosaura and Amblyrhynchus
c Cyclura is more closely related to Amblyrhynchus than to Ctenosaura
d Cyclura is more closely related to Ctenosaura than to Iguana
e more than one of the above is true
f none of the above

Tree question



X Devise an appropriate node-based definition for the group 

Iguanidae, which is the crown group including Iguana, Ctenosaura, and 

Cyclura (i.e., the taxon including these taxa and their closest relatives).

Correct

The most recent common ancestor of Iguana and Cyclura and all its descendants

The most recent common ancestor of Ctenosaura and Cyclura and all its descendants

The smallest clade including both Iguana and Cyclura

Incorrect

The most recent common ancestor of Iguana and Ctenosaura and all its descendants

The most common recent ancestor of Iguana and Cyclura and all its descendants

The smallest clade including both Iguana and Ctenosaura

The largest clade including both Cyclura and Iguana

Phylogenetic 
nomenclature question
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