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MODULE 2. BASIC GEOLOGY |
a. Geological Time Scale

The geological or deep time of Earth's history has been organized into various units according to events which

took place in each period. List the four types of units used to identify specific periods of time from largest to
smallest.

In which Era do you find the Cretaceous, Jurassic, and Triassic Periods?

b. Relative and Absolute Dating

List the events that happened in this map in order from Oldest to Youngest (fill all b
Youngest
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How does relative dating differ from absolute datir

c. Plate Techtonics
Name two clues that Alfred Wegener used to support his Theory of Continental Drift.

Pl ate Tectonics is the theory which states the
can move with respect to each other. What makes these plates move?

d. Techtonic History of North America and Utah
What are the two main orogenies (mountain building events) which took place in western North America’

Describe the Basin and Range Province and give its general location in the United States.




MODULE 3. BASIC GEOLOGY I
a. Minerals
What are the main properties you would use to identify a mineral?

What is the difference between a rock and a mineral?

b. Rock Cycle
What is the most important mineral in the rock cycle, especially in sedimentary rocks and why?

In the rock cycle, what kinds of rocks can form magma/lava for igneous rocks? Sediment for sedimentar
Parent rocks for metamorphic rocks?

c. Sediment and Sedimentary Rocks
What are the identification factors used to identify sedimentary r

What kind of depositional features can be seen in clastic sedimentary rocks?

d. General Stratigraphy of the Colorado Plateau
The Paleozoic stratigraphy of the Colorado Plateau region can be best characterized as:
a. Hot and dry desert deposits formed at high latitudes
b. Terrestrial deposits that formed at latitudes similar to those of today
. Marine deposits that formed under near equatorial conditions
. Marine deposits that formed at latitudes similar to those of the Colorado Plateau today

¢
. d

Mesozoic deposits of the Colorado Plateau differ significantly from those of the Paleozoic in:

a. Being mostly terrestrial but with periodic epicontinental seas coming in from the north rather than the we
b. Being almost entirely formed in deserts

c. Being almost entirely marine

d. Representing climatically much cooler climates

MODULE 4 BASIC PALEONTOLOGY |

a. Evolutionary theory
, EOO0 Ox1 Al ii111T TAIAO £ O $AOxEI 60 OEAT OUS

Macroevolution describes evolution species level.

b. What is a fossil?
What type of fossil forms when a depression in sediment displays the exterior of an organism?

Invertebrate fossils are usually preserved as

c. History of life - Paleozoic
The Geologic Time Chart is based on:
a. Life forms
b. Plate tectonics
c. Radiometric dating

The earliest known fossils are:

a. Bones
b. Teeth
c. Shells

d. Stromatolites



d. History of life - Mesozoic
AEA O#Al AOEAT %@bl 1 OETI 16 OAEAOO Ol 4
a. A major proliferation of life on Earth
b. A period of intense volcanic activity
c. A meteor impact

About what percentage of species were affected by the mass extinction at the end of the Paleozoic Era?
a. 25%
b. 50%
C.
d.

75%
90%

e. History of life - Cenozoic
Mammals evolved during which period?
a. Devonian
" b Pennsylvanian
c. Triassic
d. Cretaceous

Which was probably NOT related to the extinction of Quaternary megafauna?
a. Climate change
b. Meteor impact
c. Interaction with humans

MODULE 5 BASIC PALEONTOLOGY I
a. Paleontology in Utah
The first dinosaur discovered in Utah was

In what year were the first dinosaur fossils discovered in what is now Dinosaur National Monument?

b. Dinosaurs in Utah.
What dinosaur found in the last decade was previously thought to only be found in China?

What is the Utah state vertebrate fossil (a.) and in what quarry was it found (b.)?
a. b.

c. Vertebrate morphology
d. Comparative anatomy
Name the parts of this animal (canid).
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MODULE 6 BIOLOGICAL CLASSIFICATION

a. Introduction to vertebrate systematics
Which of the following is true dboth the Linnean classification systeand phylogenetic systematics (check one)?

it does not account for evolution

there is a consistent way to define or diagnose any rank (e.g., phylum, order, class, family)

it does not easily accommodate newly discover
uses morphological, behavioral, and physiological characteristics of organisms to recognize relationst
its groupings are based on typolog

it works equally well for extant (living) and extinct (fossil) organisms

The picture below depicts the wings (from the right sides of each) of an insect, a bird, a bat, and a pterosaur (flyir
Purple color represents the substance of each wing (membrane or feathers); other colors indicate various bones.

insect

pterosaur

Thewings in all four animals are most likely (check one):

HOMOLOGS
ANALOGS

The bird, bat, and pterosaur are all vertebrates whose wings are parts of their pectoral limbs (arms). In the picture
identical bones in their wings have been given common colors (humerus = orange, radius/ulna/carpals = green, 1r
yellow). Thehumeri in the wings of these three animals are most likely (check one):

HOMOLOGS

ANALOGS

b. The evolving tree of life

Use the cladogram below to answer the following questions. (The dashed lines with letters will be used in part j).
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The clade that contains the most recent common ancestorsgdhgeand thefrog andall of its descendants is named
(check one):

Tetrapoda
Vertebrata
Bilateria
Animalia
Opisthokonta
Eukaryota
Life

In this cladogram, thsister taxonof Animalia is (check one):
mushroom

Opisthokonta

sponge

Bilateria

ant

shark

Vertebrata

In this cladogram, the most recent common ancestor of all bilateriatdeigexisted earlier in time) than the most rece
common ancestor of all opisthokontans

True

False

Junipersandmushroomshare a more recent common ancestor with each other than either does with sponges
True
False

Frogs and paleontologists have 5 fingers on their hands. For theTelidpoda, t he char acter dfF
most parsimoniously a (checke)

plesiomorphy

synapomorphy.

Parrots have only 3 fingers on their hands. Given what you know from the previous question, this condition is a
of this taxon.
plesiomorphy
apomorphy

Which of the following two statements is true: Accordinghis cladogram:

paleontologists evolved from sharks.
paleontologists and sharks share a common ancestor.

"Having bonesd i s acheckand of thef cladeiertebrata. (
diagnosis
definition

Frog, supposedly, tastes like chicken. Parrots, being birds, also taste like chicken. Based on phylogenetic brack
Seymouria(Check one):

should taste like chicken
should not taste like chicken
either is equally possible

You conduct a new phylogenetic analysis adding a fossil animal caliedniaoto all the organisms on the cladogram
above. The results show thaiimeniaoshares @aore recent common ancestowith the parrot thaany other clade or

mooOw>»



The oldest known fossil ant y@unger than the oldest known parrot fossil. Given that relative time is inherent in a
cladogram, the fact that ants seem to branch very early means that their fossil record includes a/the (Check one):

spectral emi

ssion

zombie lineage
ghost lineage

ghost story

ghost image

deceased e

xtension

For parts |-q use these abbreviations to fill in the blanks to the right of each que
M = monophyletic,P = paraphyletic,L = polyphyletic.
A group that included all organisms on this cladogram that@renimals would be:

Someone names a group of water-dwelling organisms the Aquatica, consisting of sponges, sharks, and frog
According to the cladogram above, this clade would be:

The group that contains the frog, the parrot, and the paleontgbhggstheir most recent common ancestor is:

A group called the Nobeakidae, which consists ofailtebrates t h a t

donot have beak:

The group of all organisms on this cladogram that have eyes is:

A group

of

organi s ms
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| ed

the Eeyia, which cor

You have discovered a whole new clade of animals living in the Republic of Absurdistan. They are small, fuzzy ar
and clearly more closely related to each other than to anything else (that is, they comprise a monophyletic clade),
t hese

call the clade
c. Cladistics
Groucho
brown fuzzal
fuzzal
deelybopper zebra fuzza
fuzzal

t hi

AFuzzal.

00
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L
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You construct the data matrix below showing the distribution of three different characters among your fuzzals (if y

Apresentao

| of ani mal s a

as nlo):

nk of fAabsento as A00 and
deelyboppen Groucho| zebra
brown fuzzal fuzzal fuzzal fuzzal
stripe  absent present present | present
red antennaq absent present present | absent
big blue nos¢  absent absent present | absent

Below is an empty cladogram. On it, place tlagne of each fuzzal in its most parsimonious position to explain the
distribution of these charactemad, at each appropriate node (the blanks), state which charadiedfepsesthe
monophyletic clade indicated by that node.

Fuzzalia

On a later trip to Absurdistan, you discover a fifth fuzzal sittenozz fuzzal

On the cladogram above, draw in a new branch in its most parsimonious pasdiphace the schnozz fuzzal on

Remember :
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d. Naming new animals

Which of the following isnot something thatnust be documented in a publication when erecting a new genus and/o

species (check one)?

etymology of the name(s)

phylogenetic relationships of the taxon
diagnosis of the taxon

locality where the type specimen was found
where the type specimen is reposited
catalog number of the type specimen

The names of genera and species are governed by various international commissions (e.g., the International Corr
_(name of taxon) Nomenclature). Match the following organisms with the commission that would govern its scient
name by drawing a line from the organism to the name of its governing body (some commissions will govern ham

than one of the following organisms).

dinosaur |International Commission on Zoological Nomenclature

petrified woog
stromatolite

cyanobacterig |Internationa| Commission on Botanical Nomenclature

fungal spore
mammoth

insect |Internationa| Commission on Prokaryotic Nomenclature

leaf

MODULE 7 MAPS AND MAP USE
a. Reading topographid maps: contours, symbols
Heavier weight contour lines are in multiples of 100.
Contour lines that are close together represent:
a) Anincrease in elevation.
b) A decrease in elevation.
c) both A and B.

d) none of the above.

Which element of the legend will help you measure distance?
a) Map compass.
b) Map Scale Bar.
c) Magnetic declination.
d) None of the above.

b. Township & range, longitude & latitude, UTM systems
SLB&M stands for Salt Lake Base and Meridian.
True
False
Lines of Latitude are horizontal.
True
False
UTM is:
a) A coordinate system.
b) Is measured in meters.
c) Is comprised of zones.
d) All of the above.



c. Datums
NADS83 and WGS84 are close enough together to be considered the same.
True
False

A Datum is a mathematical model of the world.
True
False

d. Ariel photography and satellite images
Aerial photography is taken from a satellite
True
False
Satellite photography is 3D.
True
False

e. Geographic maps
Multipath refers to:
a) interference from radio signals.
b) a condition in which satellite signals bounce off terrestrial objects giving a false timing signal to the GP<

c) a condition in which the GPS indicates one should take multiple paths.
d) all of the above.

A latitude of 39.5449 N is an example of:
a) decimal degree format.
b) decimal minute format.
c) decimal second format.
d) none of the above.

f. Geologic maps

Geologic maps have more information on them than just landforms.
True
False

Strike and Dip markings on a geologic map represent:
a) meteor strikes.
b) the visualization of layers in the third dimension by showing the direction they extend into the ground
c) the direction or lie of the apex of a syncline.
d) nesting locations of the water ouzel.



