Pre/post evaluation items

Note: the “right” answer here appears first in the list.  The choices were randomized by Rockman et al.
Mechanisms, basic:

Which of the following is definitely NOT an example of evolution:

a) During a particularly rainy season, a population of wild maize grows unusually tall stalks.

b) Over millions of years, the eyes of a cave salamander population become sightless.

c) Winter hits a bird population hard, but only the smallest birds die.

d) Some white rats escape from a circus, join up with a local population of brown rats, and start to interbreed with them. 

Which of the following is NOT a mechanism of evolution:

a) plasticity

b) mutation

c) migration

d) natural selection

Coevolution happens when

a) two or more species reciprocally affect each other’s evolution.

b) one species’ evolution is influenced by other species on which it depends.

c) Species in two different places evolve similar adaptations at the same time.

d) All of the above.

Which of the following is NOT necessary for natural selection to occur:

a) Predation on the weak

b) Variation in traits

c) Heredity

d) Differential survival

Which of the following accurately describes natural selection

a) non-random selection acting on random variation

b) random change in the mutations in a population

c) non-random force that gives organisms what they need to survive

d) process that causes organisms to be perfectly adapted to every aspect of their environment

Genetic drift is

a) a change in gene frequency due to chance—some genes just happened to leave more descendents.

b) A fancy way of saying mutation.

c) A process in which individuals from one population “drift” over and join a different population.

d) None of the above

Which of the following can increase genetic variation in a population:

a) all of the above

b) mutation

c) migration

d) sex and genetic “shuffling”

 Gene flow is another word for:

a) migration 

b) recombination

c) chromosomal translocation

d) deletion

Which of the following is NOT very likely to increase an individual’s fitness (in an evolutionary sense):

a) running after prey on the savannah, even though you don’t catch any of them

b) having a lot of sex and siring many offspring

c) protecting one’s offspring from predators

d) producing noxious chemicals that keep predators away

Which of the following can be an adaptation:

a) all of the above

b) a behavior

c) a protein

d) an anatomical feature

Mechanisms, advanced:

Which of the following is accurate:

a) genotype + environmental effects = phenotype

b) genotype + phenotype = environmental effects

c) phenotype + environmental effects = genotype

d) genotype2/phenotype + (r2 = environmental effects  

How does genetic drift affect the genetic variation in a population in the long run?

a) Genetic drift reduces genetic variation.

b) The two are unrelated.

c) Genetic drift increases genetic variation.

d) Genetic variation accumulates at twice the rate of genetic drift.

A small population and a large population are both evolving due to genetic drift alone.  Both start out with 50% A alleles and 50% a alleles.  In which population will allele frequency change more quickly over time?

a) the small population

b) the large population

c) Allele frequency will change at the same rate in each.

d) Allele frequency won’t change in either population.

If a butterfly species evolved so that it reached sexual maturity as a caterpillar and never went through metamorphosis and developed wings, this would be an example of:

a) heterochrony

b) allometric growth

c) individualization

d) module duplication

Which of the following pieces of data support the idea that mutations are random and undirected?

a) Even bacteria colonies that have never been exposed to antibiotics may include some individuals that are resistant to antibiotics.

b) Many lice in the U.S. are resistant to lice shampoos.

c) Some insects are generalists and can feed on many different types of host plants.

d) None of the above

Changing or deleting a single base pair in a gene can cause the protein it produces to become non-functional because:

a) all of the above

b) it could change a critical amino acid in the protein

c) it could change an amino acid to a “stop” codon and cause the protein to be cut short.

d) it could cause a frameshift, which would change the sequence of the whole protein.

The neutral theory proposes that:

a) most genetic variation is neutral

b) all genetic variation is neutral

c) mutations are random

d) adaptation is an illusion

Runaway selection might help explain:

a) Why males of a particular lizard species are colorful and perform elaborate mating rituals.

b) Why antelope live in herds.

c) Why males of some bird species help care for young alongside the females.

d) Why possums play dead.

An exaptation is

a) None of the above

b) not heritable

c) not functional

d) not critical for survival

Evolutionary arms races are just one example of:

a) coevolution

b) sexual selection

c) individualization

d) a bottleneck

Patterns, basic:

A phylogeny is:

a) a representation of the evolutionary relationships between organisms

b) the entire genetic sequence of an organism

c) the study of adaptation in plants

d) none of the above

Which of the following can be used to reconstruct the relationships between species:

a) shared derived characters

b) analogies

c) level of evolutionary “advancement”

d) all of the above

Which of the following is NOT a clade

a) herbivores

b) primates

c) birds

d) Drosophila melanogaster

Which of the following is used to date evolutionary events:

a) all of the above

b) radiometric dating

c) molecular clocks

d) stratigraphy

Two related plant species each have flowers with five petals.  They both descended from an ancestor with five-petal flowers.  However, over the course of each species’ evolution, the shape of the flower petals changed so that the two species’ flowers now look quite different from one another.  For these two species, having five-petal flowers is an example of a:

a) homology

b) analogy

c) phylogeny

d) homoplasy

Patterns, advanced:

Which of the following is used to identify an anatomical feature as a homology:

a) all of the above

b) if the feature has the same basic structure in the two organisms

c) if the feature is located in the same place relative to other structures in the two organisms

d) if the feature develops in similar ways in the two organisms

The principle of parsimony says that when building an evolutionary tree, the tree most likely to be accurate, is the one that:

a) requires the fewest evolutionary changes

b) is the most balanced

c) confirms your expectations

d) assumes that evolution can happen quite rapidly

The phylum Platyhelminthes includes all the flat worms and the phylum Mollusca includes all the mollusks.  The fact that both of these groups are phyla mean that they must:

a) none of the above

b) be the same age

c) be the same size

d) have subgroups with at least 2 different basic body layouts

A molecular clock is:

a) a stretch of DNA that changes at a reliable rate

b) an atom that decays over time

c) fossil that can be used to determine the age of modern species

d) an adaptation used by mosquitoes and other insects to determine when to go dormant in the winter

Which of the following is NOT an important step in the origin of life:

a) oxygen is released into the atmosphere

b) organic molecules form

c) replicating molecules form

d) replicating molecules are enclosed in a membrane

Micro, basic

Microevolution is defined as

a) a change in gene frequency in a population

b) a change in gene frequency in a species

c) a change the size of a population

d) a change in the number of species in a clade

If two individuals are members of the same population, then, by definition, they must

a) be able to interbreed

b) look the same

c) carry the same gene versions

d) live within a 10km radius of each other

Micro, advanced

Which of the following is an example of microevolution in the wild:

a) all of the above

b) Over more than 100 years, a population of house sparrows in North America evolves larger body sizes.

c) In the past 30 years, a mosquito population evolves to go dormant later in the year.

d) Over the course of a few years, a pest population that attacks potato crops evolves resistance to a new pesticide.

Which of the following is an accurate statement about microevolution of coloration and markings in guppy populations:

a) Guppies evolve under two conflicting modes of selection: selection to stand out from their background to attract mates and selection to be camouflaged to avoid predators.

b) Since guppy coloration and markings are genetically controlled, these traits cannot undergo microevolution.

c) Since natural selection always pushes organisms towards the most adapted state, natural selection always pushes guppy populations towards extremes in coloration and markings.

d) Since guppy coloration and markings are not genetically controlled, these traits cannot undergo microevolution.

Macro, basic

Which of the following is NOT necessarily an example of macroevolution:

a) Over several years, a gene for pesticide resistance spreads through a pest population.

b) A population of insects invades an island and eventually splits into three separate species that take advantage of different niches.

c) In a geological instant, a mass extinction wipes out many species, but it does so randomly (i.e., the surviving species are not necessarily the species best adapted to their environments).

d) Over millions of years, a plant species evolves a new flower shape that changes the way it is pollinated.

The mechanisms of microevolution and macroevolution are:

a) the same.

b) entirely different.

c) different, but related to one another.

d) Mutation, migration, genetic drift, natural selection, and mass extinction.

Macro, advanced:
Two related, but distinct, species are preserved in adjacent rock layers without transitional forms in between.  This pattern might be explained by:

a) all of the above

b) rapid evolutionary change and regular fossilization

c) slow evolutionary change and inconsistent fossilization

d) little evolutionary change and geographically patchy fossilization

If a clade’s rate of extinction balances its rate of diversification,

a) The clade will stay the same size.

b) The clade will achieve stasis.

c) The clade will go extinct.

d) The clade will radiate into new niches.

Speciation, basic:
A biological species is defined as

a) A group of individuals that actually or potentially interbreed in nature.

b) A group of individuals with a narrow set of similar phenotypes.

c) A group of individuals that is geographically distinct from other groups.

d) A group of individuals that share key genetic similarities.

Which of the following probably would NOT contribute to speciation:

a) increased interbreeding between different parts a population

b) geographic isolation of different parts of a population

c) reduced gene flow between different parts of a population

d) different parts of a population living in distinctly different environments

Speciation, advanced:

Cospeciation is most likely to happen between:

a) parasites and their hosts

b) lineages living on different continents, but occupying similar niches

c) two species that invade an island at the same time

d) two parts of a population that are geographically isolated from one another

The key feature of peripatric speciation (which can happen when a very small portion of the population is isolated from the rest of the population) is that

a) genetic drift occurs in the small, isolated portion of the population.

b) genetic drift occurs in the main population.

c) natural selection occurs in the main population.

d) climactic changes occur during the period of isolation.

Big issues, basic:

Insects are higher up on the tree of life than:

a) none of the above

b) fish

c) flat worms

d) crustaceans

Which of the following is an UNTRUE statement about complex adaptations, such as compound eyes or insect wings:

a) Complex adaptations are a thorn in the side of evolutionary biologists because they are difficult to explain with known mechanisms of evolution.

b) Complex adaptations could have evolved via co-opting of a feature that was being used for a different function.

c) Complex adaptations could have evolved in a step-by-step fashion, passing through advantageous intermediate stages favored by natural selection.

d) All of the above are true.

Big issues, advanced:

Which of the following is an implication of the punctuated equilibrium model:

a) none of the above

b) Darwin’s theory of evolution by natural selection is wrong

c) Speciation and morphological change are unrelated aspects of evolution.

d) Evolution is random.

Which of the following is true of genetic drift:

a) genetic drift can decrease the fitness of a small population

b) the larger the population, the more important genetic drift is in its evolution

c) genetic drift does not contribute to evolution

d) none of the above are true

