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Notes:

1. Use Scantron form to mark your answers for questions 1-50.

2. Thisis a closed-book, closed-note test.

3. Make sure you write your name on the Scantron form and all test pages (or at least pages 6 & 7).

4. Turn in the Scantron form and only pages 6 & 7 of your test.

5. For those giving permission to post, grades will be posted inside 3-120 & aso outside Dr. Bryant's office by 8
AM Mon, 23 March 1998.

6. The blanks in front of each multiple-choice question are for you to mark your answers before transferring them
to the scantron sheet, if you wish. If you use these blanks, you may then compare your answers to the key
after the exam isover. The key will be posted on Bryant's web site by about 2 hrs. after this exam is over.

7. Mark the one best answer to each multiple-choice question on your Scantron.

__e_1.[lecture] The unification of Mendelism and Darwinism which occurred in the 1930s and 1940sis
called: anatural selection b. adaptation c. Lamarckism d. evolution e. modern synthesis

e 2.[Ch. 19] Which of the following periodsis earliest intime: a. Carboniferous b. Tertiary
c. Triassic d. Permian e. Ordovician

b 3.[Ch. 1] Darwin's main contribution was. a. the origination of the idea that evolution has
occurred b. the proposal of and supporting evidence for a mechanism for evolution c. journals
of histrip around the world d. the proposal of and supporting evidence for the idea that fossils
represented ancient creatures long since extinct  e. the origination of the idea that the earth was
very old

__C__4. [lecture] Australopithecus afarensis lived about how many years ago? a. 15 million b. 5 million
c. 3.5 million d. 1.2 million e. 50,000

__e_ 5. [video] The evidence indicates that which of the following was the first to use fireregularly? a.
Australopithecus africanus b. Australopithecus afarensis ¢. Homo habilis d. Homo sapiens e.
Homo erectus

__C__6. [videg] Of the following human traits, which apparently evolved first: a. use of fire
b. modern-sized brain c. walking upright d. use of chipped stonetools e. active hunting of
animals for meat

b 7.[Ch. 2] For asmple Mendelian trait, if a homozygote mates to a heterozygote, and half of their
offspring look like each parent, the homozygote was. a. a dominant homozygote b. arecessive
homozygote c. apleiotropic crossed-over homozygote d. apleiotropic plesiomorphic
homozygote e. red

[end of material covered by Test 1]
__e 8. [Ch. 15.3] A st of interbreeding forms with isolating mechanisms preventing breeding with

other such groupsis one way of stating which of the following species concepts? a. phenetic
b. ecological c. recognition d. cladistic e. biological
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__b_9.[Ch. 4] If, for many generations, individuals who aretaller than average in a population survive
and reproduce better than individuals at or below average, and height is heritable, we would have:
a stabilizing selection for height in this population b. directional selection for height in this
population c. disruptive selection for height in this population d. selection for atrivia stable
equilibrium in this population e. heterosis

__C_10.[Ch. 5] Which of the following isNOT one of the forces which can cause evolutionary genetic
change: a natural selection b. mutation _c. crossing over d. genetic drift e. migration

__a 11. [Lecture] Which of the following would be an example of genetic drift? a. loss of an allele due
to small population size b. changein allele frequency caused by excess predation on slower
individuals c. an excess of homozygotes due to sampling two populations d. increasein
homozygosity due to close relatives mating with each other e. increasein an alele due to
individuals carrying that allele coming into the population from outside

b 12.[Ch. 10] Gene families may originate by gene duplication by: a. normal crossing over
b. unequal crossing over c. plesiosynapsis d. mitosis e. trandocationa concerted mutation

_a 13.[Ch. 11.8] Sexual selection in most species works by: a. male competition and female choice
b. male choice and female competition c. male and femae competition d. male and female
choice e. the preference of females for handicapped males

__ b 14.[Ch. 12] Sdlection acting for the benefit of the group and against the benefit of an individual
and itsrelativesis. a species selection b. group selection  c. individua selection (regular natural
selection) d. kin selection e. contragroup selection

[end of material covered by Test 2]

__b_15.[Ch. 14.1] Which of the following principles of biological classification represents evolutionary
classification, specifically taking ancestor-descendant relationships into account? a. phenetic
b. phylogenetic (there are only two main principles, so no ¢, d, or e choices for this question)

__a_16.[Ch. 14.2] Theclassification of organisms by similarity of appearance congtitutes: a. phenetics
b. cladistics c. evolutionary taxonomy d. divergence e. phenetic phylogenetics

_a 17.[Ch. 14.3] Which of the following principles of biologica classification has the advantage that
it is not subject to revision when new phylogenetic ideas are put forward? a. phenetic
b. phylogenetic (there are only two main principles, so no ¢, d, or e choices for this question)

__a_18.[Ch. 14.5] Since only onereal phylogenetic tree exists for living organisms, which of the
following is unambiguous in theory (if not always in practice)? a. cladism b. pheneticism
c. phyletic gradualism d. punctuated equilibrium e. evolutionary classification/taxonomy
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e 19.[Ch. 14.6] Which of the following avoids some of the extraordinary properties of cladism (such
as putting humans in the lungfish clade), but suffers from some of the ambiguity of phenetics, even
though it excludes convergence but doesn't exclude differential divergence? a. phylomeiotics
b. pheneticism c. phyletic gradualism d. punctuated equilibrium e. evolutionary
classification/taxonomy

_a_20.[Ch. 14.7] Probably because competition is stronger between more similar forms, and
evolution proceeds in small stages, and variation is undirected, living things show a particular
pattern of evolutionary relationships. This patternis: a. diverging and tree-like b. converging
and diamond-shaped c. linear d. circular e. log-linear

e 21.[Ch. 18.7] A diagram showing the geographic areas occupied by a group of phylogenetically
related taxaisa(n): a. vicariance biogeogram b. ecological cladogram c. phenetogram d. area
biogram e. areacladogram

__e 22.[Ch. 18.3] Nearctic, Neotropical, Palearctic, Ethiopian, Oriental and Australian are: a. names
given to the continents by biogeographers b. the six main floral regions of theworld c¢. names
given to the maximum extent of the ice ages on each continent d. placesin the world where there
isahigh index of similarity among the species e. the six main faunal regions of the world

b 23.[Ch. 20.7] Isit yet clear that punctuated equilibrium is the way evolution works in the vast
majority of cases? a. yes b.no

b 24.[Ch. 20.10] Isit yet clear whether the same set of evolutionary rates and processes operate at
all taxonomic level or whether there are characteristic mechanisms and rates at the different
levels? a yes b.no (noc,d, or eanswersfor this question)

__C_25.[Ch21.4] If termina addition isthe only type of evolution in alineage, the organism will
develop by "climbing up the family tree". Thisiscaled: a heterochrony b. paedomorphosis
c. recapitulation d. neotony e. hypermorphosis

__e_26.[Ch. 21.5] Therdlativetiming and rate of different developmenta processes can shift. Thisis
known as. a. heterostasis b. heterosis c. heteromorphosis d. heterology e. heterochrony

e _27.[Ch. 22.2] When insects evolve detoxification or avoidance mechanisms in response to plants
development of insecticides, we usually have the process of: a. recapitulation b. reinforcement
c. concerted evolution d. coevolution e. sequential evolution
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__a_28.[Ch. 22.7] Survivorship curves for species over time arelog-linear. Thisimpliesthat: a. the
probability of a species going extinct is constant over time, and doesn't depend on how long the
species has already been in existence; that is, species don't "grow old” b. the probability of a
species going extinct increases with the time the species has already been in existence; that is,
species become "senile’  c. the probability of a species going extinct decreases over time; that is,
species find the "fountain of youth" asthey age d. the probability of a species going extinct first
increases, then is constant, then decreases; thereisalot of "infant death”, then a constant "middle
age", and then, if a species survivesinto old age, it will probably hang around forever e. the
probability of a species going extinct has two phases, alow phase just after speciation, and a high
phase generally occurring after about a half million years have passed (at |east for
macroorganisms)

__C__29.[Ch. 23.1] The ecological causes of a particular species extinction are best studied in:
a. species which went extinct at least 50 Ma, since the fossil record will have had time to settle
down by now b. species which went extinct over 250 Ma, since it is hard to study the ecology of
more recently extinct species c. modern species, since ecology is easier to study when you can
actually work in the current environment d. either fossil or modern species, it really doesn't
matter, but it's easier if you work with rare bacteria e. none of the preceding

__b_30.[Ch. 23.10] A controversia theory of mass extinction proposed by Raup and Sepkoski is that:
a. equilibria are punctuated by asteroidal collisions with earth b. there is an approximate 26
million year cyclein mass extinctions c. we are overdue for a mass extinction, so the news last
week of apossible asteroid collision with earth in 2028 is expected d. volcanic eruptions happen
on average every 26 million years e. mass extinctions really should not be used to divide the
geological time scale

__ e 31.[Ch. 184] Thedistributions of species are influenced by ecological tolerances and which of the
following: a. areacladograms b. the six faunal regions of the world c. congruent biogeographic
patterns d. recolonization e. historical accidents

b 32.[Ch. 18.5] The splitting of a species range by a geographic/geologica eventiscaled: a an
area cladogram b. vicariance c. acongruent biogeographic pattern d. recolonization e. an
historical accident

__a_33.[Ch. 18.8] If the taxonomic cladogram matches the geological history of an area, thisis
evidence that which of the following occurred? a. vicariance b. dispersal c. natural selection
d. mutation e. none of the preceding

b 34.[Ch. 18.9] The end result of the formation of the Isthmus of Panama about 3 Ma was that:
a. the South American mammals essentially took over North America b. the North American
mammals essentially took over South America c. there was an equal exchange — both
continents now have large proportions of mammals from the other d. essentially no mammals
went from one continent to the other e. none of the preceding

__e_35.[Ch. 20.1] Logarithms of character measurements are often taken, and the rate of change of
such measurements is expressed in what units. a. wrights b. goulds c. punks d. temps
e. darwins
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__a_36.[Ch 20.2] Rates of evolution measured during artificial selection experimentsin the laboratory
compare how with rates of evolution measured from fossils? a. lab rates are higher than fossi
rates b. lab rates are about the same asfossi| rates c. lab rates are slower than fossil rates d. it
totally depends on the group of organisms — in some the lab is faster, some the same, and some
thelab isdower e. for prokaryotes, lab and fossil are about the same, but for eukaryotes, fossl
evolution is faster

__e_37.[Ch 20.5] The pattern of evolution whereby most change in concentrated in temporally short
speciation events, with little change between speciation events, iscalled: a. phyletic equilibrium
b. punctuated gradualism c. cladistics d. phyletic gradualism e. punctuated equilibrium

__d_38.[Ch. 20.11] Dividing a character change into states, and studying the rate of change between
states is a technique used for studying what kind of evolutionary change? a. small changesin gene
frequencies b. small morphological changes, such asthe size of teeth in horses c. changesin
chromosome size and shape d. large morphological changes, such as limbsinto wings in bats
e. none of the preceding

e 39.[Ch. 21.1] The evolution of mammals from reptiles is an example of what kind of evolution?
a radiative b. non-adaptive c. competitive d. ecological e. adaptive

__e_40.[Ch 21.2] The neo-Darwinian theory of the origin of higher taxa suggests that higher taxa
evolve by which process. a. large, sudden changes b. vicariance c. macromutation
d. polyploidy e many small adaptive changes

__C__41.[Ch. 21.10] Changesin the relative sizes of two organs are studied by: a multivariate
regression diagrams b. factor analysis plots c. allometric graphs d. submetric diagrams
e. D'Arcy Thompson diagrams

e _42.[Ch. 21.11] Changesin complex shapes are studied by: a multivariate regression diagrams
b. factor analysis plots c. allometric graphs d. submetric diagrams e. D'Arcy Thompson
diagrams

_d_43.[Ch. 22..1] When two (or more) lineages reciprocally influence each other's evolution, we have
the process of: a. recapitulation b. reinforcement c. concerted evolution d. coevolution
e. sequential evolution

__C_44.[Ch. 22.4] If parasites have limited dispersal powers, what isthe likely pattern of speciationin
such parasites and their hosts? a. first the parasites speciate, then the hosts b. first the hosts
Speciate, then the parasites  c. they will speciate virtually simultaneously  d. when the hosts
speciate, they evolve resistance to the parasites, and the parasites must find another host e. none
of the preceding

__d_45.[Ch. 22.5] The evolution of larger brainsin mammal prey and mammal predators over time has
produced an escalation of brain size in both groups, though predators maintain their brain size
advantage over their prey. Such escalatory coevolution is often termed: a. the Red Queen
hypothesis b. punctuated equilibrium c. sequential coevolution d. an evolutionary arms race
e. transient escalatory modal equievolution (TEME)
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__d__46. [Ch. 22.6] The extinction rates of species are: a. positively correlated with how long a species
has been in existence b. negatively correlated with how long a species has been in existence
c. negatively correlated with how long a species has been in existence for species in extistence
generaly for 10,000 years or less, and positively correlated with how long a species has been in
existence for species in existence generally over 10,000 years d. uncorrelated with how long a
species has been in existence e. positively correlated with how long a species has been in
existence for speciesin extistence generaly for 10,000 years or less, and negatively correlated
with how long a species has been in existence for species in existence generally over 10,000 years

b 47. [Ch. 23.2] The taxonomic subdivision of a continuous lineage is called: a. extinction
b. pseudoextinction c. punctuated equilibrium d. anomalous extinction e. more than one of the
preceding

__e 48.[Ch. 23.4] If natural selection favors one form of a character in one species, and another form
of the character in a different species, and if the different forms of the character cause speciesto
have differing speciation or extinction rates, then atrend may operate to favor the kind of species
with the higher speciation or lower extinction rates. Thisiscaled: a. punctuated equilibrium
b. pseudoextinction c. coevolution d. macroevolution e. species selection

__C__49.[Ch. 23.8] The K-T meteorite impact crater near Chicxulub, Y ucatan is now thought to be the
(main) cause of the end-cretaceous mass extinction. The first evidence for this meteoric theory of
mass extinction came from: a. the finding of the crater b. the dating of the crater c. the finding
of large amounts of iridium at the K-T boundary d. the 26 million year cycle of Oort cloud
disturbances e. none of the preceding

_d_50.[Ch. 23.9] If amassextinction issudden, synchronous, and global, this combination of
characteristics most supports which of the following causes of the mass extinction: a. sudden
volcanic activity b.riseinsealevel c. climatic cooling d. meteoric impact e. changesin
habitat caused by continental drift

End of multiple-choice section of exam
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51. (25 points) Construct a cladogram as done in class for the 7 members of the Pseudocactus genus
shown below, using Acactus anonymous as the outgroup. Between each branch of your
cladogram, write in the new character STATE(S) (such as oval fruit, orange aril or whatever) that

evolved.
Species Leaves || Spine || Fruit || Pedicel || Taproot || Aureole [[Stigmaf| Fruit Fruit || # apomor
present?|| color? || Shape?{|Length?|| length? || glochids?][ lobes?||glochids?|| aril? -phies
Acactus anonymous no brown | round | long | <10cm | short 3 20 red
Pseudocactus curtii no brown | round | long |>12cm | short 3 20 red
Pseudocactus pamii yes |yellow| oval long | >12cm long 2 5 red 7
Pseudocactusjamesii| no | yellow | oval long | >12cm long 2 20 red 5
Pseudocactus ronii no |yellow| oval long | >12cm long 3 20 red 4
Pseudocactus georgii| no brown | oval long | >12cm| short 3 20 red 2
Pseudocactus kristii yes |yellow| oval short | >12 cm long 2 5 red 8
Pseudocactus davidii | yes |yellow| oval short | >12 cm long 2 5 orange 9
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52. (25 points) What is evolution? Write between 300 and 500 words, as legibly aspossible.  Usethe
back of this pageif necessary. PLEASE WRITE LEGIBLY!! (Yes, | know it is difficult, you've
seen metry.)

Evolution is genetic change in a lineage, which isa group of organisms and their
ancestors and/or descendants through time. The study of evolution includes the study of
evidence for evolution, population genetics, adaptation and natural selection, classification,
and the rates and modes of evolutionary change. The evidence for evolution includes the
fossil record, which shows ever more dissimilar fossils as rocks get older; laboratory
experiments which can produce new species; artificial selection experiments which produce
new kinds (dogs, cats, pigeons, and flowers, for instance); evolution on a small scalein nature
(such asthe peppered moth and insects evolving resistance to insecticides); the imperfectness
of adaptation; and homologous similarities among organisms.

Population geneticsisthe branch of genetics which studies the ways in which genetic
changes may occur in lineages. Such changes have been seen in extensive laboratory
experiments, and the mathematical theory is well-developed. Five major forces can cause
evolutionary genetic change: selection, migration, mutation, non-random mating and genetic
drift. Of these, selection, which isa difference in reproduction among individuals, is the most
generally important. Selection is also the only force that can produce an adaptation, which is
a feature of an organism that allows it to reproduce better than if it lacked the feature.

Organisms may be classified in many ways, but the cladistic method is the most
generally used today. This method involves classification by shared derived traits, and defines
a species as the organisms in a lineage between branching points of that lineage. Other
methods of classification define species differently.

Fossilsaretraces of past life. Single-celled organisms arose at least 3.8 billion years
ago, and large multi-cellular organisms arose in quantity 600 million years ago. Since then,
there has been a general increase in the size and complexity of organisms on the planet.
Evolution may proceed gradually with unnoticeable gradations from species to species
(phyletic gradualism), or species may remain practically unchanged until a new species arises
in a geologically short period of time (punctuated equilibrium). It iscurrently unresolved
whether either phyletic gradualism or punctuated equilibrium is the case for most of
evolutionary change. Asfar asthe evidence goes, changes which result in new kingdoms,
phyla or other large groupings are no different in kind than those which result in new species
— macroevolution is brought about by the same processes as microevolution.

Species may go extinct due to competition, shiftsin climate or other factors, and the
majority of speciesthat have lived on the planet are extinct. However, species do not " age” ;
that is, they appear to have a constant probability of extinction which does not increase with
the length of time the species has existed. On occasion, many species go extinct
simultaneously, which is called a mass extinction. The best studied of these, between the
Mesozoic and Cenozoic, was caused by a meteorite that fell on the Yucatan Peninsulain
Mexico, 65 million years ago. Probably not all mass extinctions were caused by meteorites.



