
Systematics & the Phylogenetic Revolution

1.  The names of genera were the basic point of reference in _____________ systems.

2.  The biological specialty that deals with the classification and naming of organisms is called 
taxonomy or __________.

3.  The Swedish biologist, ________, developed a simpler two-part (binomial) naming system 
for organisms.

4.  The name of an organism according to the binomial system developed by Linnaeus includes 
both the genus and the _______.

5. The most inclusive units of biological classification are called ________________.

6.  In practice, taxonomy today utilizes information from both _________ and cladistics—in 
other words, it takes into account both the degree of difference between different groups of 
organisms and their evolutionary history.

7. ___________ organisms are divided into two kingdoms, Archaebacteria and Bacteria.

8. The first eukaryotes appear about ____ billion years ago in the fossil records.

9.  The complex differentiation that we associate with advanced life forms depends on 
____________ and sexual reproduction.

10. The behavior of parental care exhibited by dinosaurs is thought to be to this behavior in 
crocodiles and birds because phylogeny shows these three groups share a common ancestor.

11. Differences in limb morphology found in the animal kingdom are likely the result of 
evolutionary changes in genes controlled by  

12. Saber teeth found in a different groups of extinct carnivorous mammals are considered 
___________ structures as the fossil record shows saber teeth evolved independently among 
the groups.

13. Systematists often use molecular data in ______________ , the study of the order of 
evolutionary events within a group sharing derived characters.

14. In the taxonomic hierarchical system for grouping organisms, the next higher group to a 
family is

A. genus
B. order
C. class
D. species
E. phylum
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15. Characteristics between the branch points of a cladogram that are shared by all organisms 
above the branch point and are not present in any below it are called

 A. homologous characters
 B. analogous characters
 C. ancestral characters
 D. derived characters
 E. novel characters

16. Characteristics that have arisen in organisms as a result of common evolutionary descent are 
said to be

A. homologous characteristics
B. analogous characteristics
C. adaptive characteristics
D. derived characteristics
E. novel characteristics

17. Most biologists now recognize and use a newer system for classification of all organisms 
that identify

A.  two kingdoms
B.  three kingdoms
C.  four kingdoms
D.  five kingdoms
E.  six kingdoms

18. Eukaryotic organisms are classified into a total of

  A.  one kingdoms
  B.  two kingdoms
  C.  three kingdoms
  D.  four kingdoms
  E.  six kingdoms

19. Eukaryotic cells acquired mitochondria and chloroplasts by

 A.  endosymbiosis
 B.  exocytosis
 C.  pinocytosis
 D.  mutation
 E.  natural selection

20. All living organisms share all of the following features in common except

 A.  carry out metabolism
 B.  transfer energy with ATP
 C.  encode hereditary information in DNA
 D.  are composed of one or more cells
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 E.  containing organelles
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21. The binomial system of classification of organisms was developed by

A. Darwin
B. Linnaeus
C. Wallace
D. Griffith
E. Schleidin

22.  The biological name of an organism in the binomial system contains two parts, the genus 
and the

A. species
B. phylum
C. kingdom
D. order
E. family

23. In that any one group fits within a more inclusive group, the biological classification 
systems are

A. evolutionary
B. hierarchical
C. inclusive
D. numerical
E. programmed

24. Complex characters

A.  evolve, fully formed in one step
B.  evolve through a series of evolutionary transitions
C.  show the same purpose throughout their evolutionary history
D.  evolve over a short period of time, involving few generations
E.  appear simultaneously with other complex characters

25. Of the following, the correct order from largest, most inclusive group to smallest, most 
specific group, is

 A.  species, genus, family, class, order
 B.  species, family, genus, class, order
 C.  class, genus, order, family, species
 D.  class, order, family, genus, species
 E.  class, family, order, genus, species
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26. The largest, most inclusive grouping in the classification scheme is

A. genus
B. family
C. kingdom
D. class
E. order

27. The number of domains living organisms can be divided into is

 A. 1
 B. 2
 C. 3
 D. 4
 E. 5

28.  The three multicellular eukaryotic kingdoms, animalia, plantae, and fungi differ 
in

 A.  morphologies
 B.  motility
 C.  modes of nutrition
 D.  a and c only
 E.  a, b, and c

29. Though a diverse group, all archaebacteria share certain characteristics which 

A. lack peptidoglycan cell walls
B. possess very unusual lipids
C. contain characteristic ribosomal RNA sequences
D. some of their genes contain introns
E. all of the above are true

30. Which of the following cannot be included in the main categories of archaebacteria?

A.  methanogens
B.  extreme thermophiles
C.  extreme halophiles
D.  nitrogen fixers
E.  a and d

31. The first eukaryotes appeared about

A.  4.5 billion years ago
B.  1.5 billion years ago
C.  15 million years ago
D.  1.5 million years ago
E.  15,000 years ago
 

 267



 268



32. Two principal organelles of eukaryotes that share features with one another and with 
bacteria from which they apparently were derived are the

 A. flagella and cilia
 B. microfilaments and microtubules
 C. mitochondria and chloroplasts
 D. rough ER and smooth ER
 E. plasma membrane and nuclear membrane

33. The group that probably gave rise to chloroplasts is the

A. cyanobacteria
B. green photosynthetic bacteria
C. purple sulfur bacteria
D. non-sulfur purple bacteria
E. methane bacteria

34. Kingdom Protista can be described as

A.  monophyletic
B.  paraphyletic
C.  symphyletic
D.  phylogenetic
E.  none of the above

35. Kingdom ____________would include green algae and land plants.

A. Chloroplantae
B. Plantae
C. Chloroprotista
D. Virdiplantae
E. Chlorophyta

36. Molecular data indicates that land plants belong in the same ________ as green algae.

A. clade
B. family
C. kingdom
D. order
E. class

37. The phenomenon that probably gave rise to the organelles in eukaryotes and accepted by 
most scientists is

A. recombination
B. mutation
C. syngamy
D. endosymbiosis
E. multicellularity
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38. True multicellularity is a major characteristic of

A. all eukaryotes and a few prokaryotes
B. animals and plants only
C. eukaryotes only
D. protists, plants, and animals
E. prokaryotes and protists

39. In the evolution of eukaryotes, which of the following is proposed to have occurred many 
times independently?

A. the ability to photosynthesize
B. the ability to sexually reproduce
C. the ability to metabolize a variety of chemicals
D. the ability to become multicellular
E. the ability to respire

40. Which of the following are the most important features that evolved among eukaryotes?

A. multicellularity
B. sexuality
C. compartmentalization
D. a and b only
E. a, b, and c

41. Syngamy is

A. the haploid state
B. the diploid state
C. the alternation between haploid and diploid state
D. the union of male and female gametes
E. the cell division producing daughter cells

42. Sexual reproduction alternates between

A. DNA replication and cell division
B. growth and reproduction
C. meiosis and syngamy
D. mitosis and meiosis
E. sporic meiosis and gametic meiosis

43.  Lacking one of the criteria to be strictly classified as living units and containing fragments 
of eukaryotic genomes, the viruses are included in

A. bacteria
B. protists
C. yeasts
D. prokaryotes
E. none of the kingdoms
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44.  Pinus in the scientific name Pinus ponderosa is the
A. phylum
B. class
C. family
D. genus
E. species

45.  An organism has just been located and needs to be placed into one of the domains of life. 
The characteristics that have been reported are multicellular and autotrophic. Based on your 
knowledge, which domain should this organism be placed?

A. Monera
B. Archaebacteria
C. Bacteria
D. Eukarya
E. Protista

46.  Annelids and arthropods were thought to be closely related in one sense because of the 
character of segmentation. Molecular data has recently shown that

A. segmentation evolved separately in these two groups.
B. arthropods and roundworms are more closely related.
C. annelids are more closely related to flatworms and mollusks.
D. annelids and arthropods have been evolving separately for a long time.
E. all of the above.

47.  Segmentation is thought to have evolved three times, twice in protostomes and once in 
deuterstomes as seen in the

A. echinoderms
B. nematodes
C. flatworms
D. mollusks
E. chordates

48. If two organisms are in the same phylum and the same order, then they also belong to the 
same

A. class
B. family
C. genus
D. species
E. subspecies

 273



49. A friend asks you the difference in kingdoms and domains. You respond.

A.  “Domains are larger and more inclusive than kingdoms. There are three domains into 
which the six kingdoms can be divided.”

B.  “Domains are within the six kingdoms and are not actually recognized by most 
biologists.”

C.  “Kingdoms have been around much longer and include all six domains.”
D.  “Kingdoms and domains are really the same thing since they both contain all life 

forms.”
E.  “The three domains and six kingdoms are important to a few taxonomists, but 

mainstream biologists stick with the more familiar five kingdom approach.”

50. One day after a biology class you have some confusion about the difference between 
phylogeny and systematics. Which friend is right?

A.  Friend A states that systematics and phylogenies are really the same, one is more recent 
than the other is, but basically they are the same.

B.  Friend B says that the way he remembers is that systematics is the same as cladistics 
and cladistics is reconstructing clades, which ultimately lead to the development of 
phylogenies.

C.  Friend C argues that systematics is the actual collecting and cataloguing of specimens 
into museums which can be used later by scientists to construct clades and phylogenies.

D. Friend D says that the way she remembers is that systematics is the reconstruction and 
study of phylogenies.

51. The evolutionary sequence in the development of a complex character can be best analyzed 
through

A. homoplasies
B. phylogenetics
C. taxonomy
D. classification
E. synapomorphies

52.  A phylogenetically based taxonomy is important not only in creating a logical way to name 
organisms, but also in learning about ________ of organisms using information in related 
species.

A. physiology
B. behavior
C. development
D. a, b, and c 
E. none of the above
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53. Which of the following statements is accurate about the chart of morphological data? 
The "1" in the box means the trait is present and the "0" indicates that the trait is absent. 

Traits

    Jaws Lungs Amniotic 
 Hair No tail Bipedal
      membrane 
 Organism
 Lamprey 0 0 0 0 0 0
 Shark 1 0 0 0 0 0
 Salamander 1 1 0 0 0 0
 Lizard 1 1 1 0 0 0
 Tiger 1 1 1 1 0 0
 Gorilla 1 1 1 1 1 0
 Human 1 1 1 1 1 1

 A. All organisms in this chart share all of the derived characteristics.
  B. Only the gorilla and humans share all of the derived characteristics.
 C. The lamprey is the only outgroup since it shares none of the derived characteristics.
 D. The salamander and the tiger are outgroups because they only share two of the derived 

characteristics (jaws and lungs).
 E. The shark is an outgroup since it only has one of the derived characteristics (jaws).

54. Which statement is an accurate description of the characteristics found in the examples 
below that relate to the three Domains of life?

  A. Archaea and Eukarya share the characteristic of membrane bound organelles.
 B. Bacteria and Archaea share the characteristic of nuclear envelope.
 C. Eukarya and Bacteria share the characteristic of membrane bound organelles.
 D. Archaea and Eukarya share the characteristic of peptidoglycans in cell walls.
 E. Archaea and Bacteria share the characteristic of branched membrane lipid structure.

55. A scientist is studying endosymbiosis in cells. This means she is investigating

  A. how mitochrondia and chloroplasts entered prokaryotic cells
 B. how mitochrondia and chloroplasts entered eukaryotic cells
 C. how mitochrondia and chloroplasts evolved into prokaryotic cells
 D. how mitochrondia and chloroplasts evolved into eukaryotic cells
 E. how mitochrondia but not chloroplasts entered prokaryotic cells

56. Which of the following statements about viruses is NOT accurate.

  A. Viruses are fragments of nucleic acids with associated proteins.
 B. Viruses can infect organisms at all taxonomic levels.
 C. Viruses can be placed in the Archaea Domain of life because of their similarities with 

these primitive organisms.
 D. Viruses cannot reproduce on their own.
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 E. Viruses can invade cells and produce more copies of themselves.
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57. Placental mammals (eutherians) are placed in four groups, a major split occurring between

  A. North and South American clades
 B. Australian and African clades
 C. African and South American clades
 D. marsupials and monotremes
 E. Asian and North American clades

58. Match each of the following.
_____A. Differ from all other organisms; generally lack 

membrane-bound organelles; in the 1980s was 
divided further into two kingdoms; even though 
unicellular, found in nature in loose associations 
called colonies.

1. Animalia

_____B. Single cells or simple multicellular organisms; 
diverse morphological group; can obtain energy 
by photosynthesis, absorption or ingestion.

2. Fungi

_____C. Unicellular or multicellular; no motile cells; 
digest or absorb food from the environment.

3. Bacteria

_____D. Multicellular; photosynthetic; fertilization and 
meiosis occurs

4. Plantae

_____E. Multicellular; usually motile; ingest food and 
digest it internally; fertilization and meiosis 
occurs.

5. Protista
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No. on Test Correct
Answer
1 classification
2 systematics
3 Linnaeus
4 species
5 kingdoms
6 phenetics
7 Prokaryotic
8 1.5
9 multicellularity
10 homologous
11 Hox genes
12 analogous
13 cladistics
14 B
15 D
16 A
17 E
18 D
19 A
20 E
21 B
22 A
23 B
24 B
25 D
26 C
27 C
28 E
29 E
30 D
31 B
32 C
33 A
34 B
35 D
36 A
37 D
38 C
39 D
40 E
41 D
42 C
43 E
44 D 
45 D
46 E
47 E
48 A
49 A
50 D
51 B
52 D
53 C
54 D
55 B
56 C
57 C
58 1-C, 2-E, 3-B, 4-D, 5-A
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