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Answer Key: Unveiling the Tree of Life: A Sophisticated College Phyloge-
ny Quiz

Scholars refine their understanding of molecular systematics and cladistic analysis through this rigorous 
formative assessment for upper-level biology seminars.

1. When examining the transition from the classical 'Five Kingdom' model to the 'Three Domain' system, 
which underlying discovery necessitated the reclassification of Monera?

Answer: B) RNA polymerase and rRNA sequence divergence between Bacteria and Archaea

Molecular data, specifically 16S rRNA sequences, revealed that Archaea are as distinct from Bacteria as they are from 
Eukarya, leading Carl Woese to propose the Three Domain system.

2. In phylogenetic systematics, a ______ group includes an ancestral species and all of its descendants, 
serving as the only valid clade in cladistics.

Answer: C) Monophyletic

A monophyletic group (clade) must contain the common ancestor and every single descendant to accurately reflect 
evolutionary history.

3. The presence of introns and histones in Archaea suggests a more recent common ancestor with 
Eukarya than with Bacteria.

Answer: A) True

Archaea share several molecular pathways with Eukarya, including histone proteins and complex RNA polymerase 
structures, highlighting their closer evolutionary affinity.

4. Which of the following scenarios best illustrates the concept of 'synechology' within the context of 
taxonomic shifts in the Kingdom Protista?

Answer: B) The recognition that Protista is a paraphyletic grade rather than a clade

Protista is no longer considered a single kingdom in modern systematics because it excludes plants, animals, and 
fungi, making it paraphyletic.

5. The principle of ______ is often used by taxonomists to choose the phylogenetic tree that requires the 
fewest evolutionary changes.
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Answer: B) Parsimony

Occam's Razor, or maximum parsimony, suggests that the simplest explanation (fewest character state changes) is 
the most likely evolutionary path.

6. Horizontal Gene Transfer (HGT) complicates the 'Tree of Life' model by suggesting that the early 
history of life might be better represented as a web or network.

Answer: A) True

HGT allows for the exchange of genetic material between unrelated species, which challenges the strict vertical 
descent implied by a standard bifurcating tree.

7. In the context of fungal classification, what is the primary distinction between Ascomycota and 
Basidiomycota?

Answer: C) The structure in which karyogamy and meiosis occur

Classification is based on reproductive structures: Ascomycetes produce spores in sac-like asci, while Basidiomycetes 
produce them on club-like basidia.

8. Biologists distinguish between homologous traits and ______ traits, which are similar due to conver-
gent evolution rather than shared ancestry.

Answer: D) Analogous

Analogous structures, like the wings of a bat and an insect, evolve independently due to similar selective pressures, 
not common descent.

9. Which developmental characteristic is used to differentiate the major clades within Kingdom Ani-
malia, specifically Protostomes and Deuterostomes?

Answer: B) The fate of the blastopore during gastrulation

In protostomes, the blastopore becomes the mouth; in deuterostomes, it becomes the anus, representing a funda-
mental split in animal evolution.

10. Under the Biological Species Concept, all members of a specific genus must be able to interbreed 
and produce fertile offspring.

Answer: B) False
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The Biological Species Concept applies to the 'species' level, not the 'genus' level. Members of the same genus are 
related but typically reproductively isolated.
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