EARTH HISTORY
AIM 2: What is the geologic time scale?

HW
Read “How Can Rocks Be Correlated?” p121&12:
Do all questions on Part A&B-1 on p122t24
Read “Geologist Time Scale” p124&129
Do all questions on Part A&B-1 on p129t32

See reference tabt&eologic History of New York Stat
Index fossilsare fossils of organisms that existed for a veyrisperiod but were found over most of the Ea
In an outcrop an index fossil would be widespreatizbatally but not vertically

Using index fosiés geologists try to correlate or match similackdayers in different locations to see if theyrfad at the same tin

Tectonic Events Affecting Northeast North America

Rifting is the breaking up of a tectonic pl eventually forming a divergent plate boundary.




A active margiris the boundary between an ocean and a continahistkectonically activ

Ex: The west cost of the USA

A passive margiiis the boundary between an ocean and a continanisthot tectonically activ

Ex: The east cost of the USA

Test your understanding
1/08

28 What is the geologic age sequence of the subfadeck from Ithaca, New York, to Waterto' New York”
(1) Ordovician, Taconic, CambrigR) Ordovician, Tertiary, Pleistoce
(3) Devonian, Silurian, Cambrigd) Devonian, Silurian, Ordovici
30 Which geologic event occurred during the sge@ogic period as the first appearance of mc corals in Earth’s ceans?

(1) Grenville Orogeny (2) Acadian Oroger

(3) intrusion of the Palisades S#l) formation of the Catskill Del

31 The presence of eurypterid fossils in New Y8tate bedrock indicates t!

(1) eurypterids lived in land environments

32 Which sequence of New York Statelex fossils shows the order in which the orgasisqppeared on Eart
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(2) eurypteriddirst appeared on Earth durithe Devonian Period
(3) most of New York State was once a mountai region
(4) areas of New York State were once cov with shallow seas
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6/08
20 On the map below, the darkened areas reprasmttdns where living corals currently exist. Theowa points to a location where coral
fossils have been found in Devonian-age bedrod¥eiw York State.

Devonian-age coral fossils found in some New Yaké&bedrock arpotlocated in the same general region that presentdafs are living
because during the Devonian Period

(1) corals migrated to New York State (2) coldsd everywhere on Earth

(3) New York State was closer to the equator (@WNork State had a colder climate
21 Which index fossil may be found in the surfaedrdock near Ithaca, New York?

22 The cross sections below represent three wibgarated outcrops of exposed bedrock. LefteB C,andD represent fossils found in the
rock layers.

Which fossil appears to have the best charactesisfian index fossil?
DA@)BER)C (4D



40 The map below shows the location of Grenville-agdrock found in the northeastern United States.

In which New York State landscapes is Grenville-agdrock exposed at Earth’s surface?
(1) Erie-Ontario Lowlands and St. Lawrence Lowlands (2) Catskills and Allegheny Plateau

(3) Tug Hill Plateau and Atlantic Coastal Plain ) Hudson Highlands and Adirondack Mountains
8/08
21 Which two landscape regions in New York Stateetthe oldest surface bedrock?

(1) Allegheny Plateau and Newark Lowlands (2) Hilyy Plateau and Erie-Ontario Lowlands

(3) Taconic Mountains and the Catskills (4) Addack Mountains and Hudson Highlands

24 Which map best indicates the probable locatidre®ntinents 100 million years from now if tectomilate movement continues at its
present rate and direction?

Base your answers to questions 26 and 27 on thegtaph below, which shows a bedrock outcrop inheastern New York State. LidB
is an unconformity between sandst@and metamorphic rodR.

26 The lower layers of sediment found in sandstomeere deposited 520 million years ago. During wipehiod of geologic time did this
deposition occur?

(1) Cambrian (2) Ordovician (3) Silurian (4) Triass
27 After the metamorphism of ro€k which sequence of events most probably forme@nfocmity AB?

(1) flooding deposition erosion uplift (2) uplift  erosion flooding deposition

(3) deposition  flooding  uplift  erosion (4) erosion flooding uplift  deposition
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Base your answers to questions 36 through 38 oartss sections below, which represent two bedoot&rops 15 kilometers apart. The rock
layers have been numbered for identification andesoontain the index fossil remains shown.

36 When these rocks were deposited as sedimeigsréda was most likely

(1) under the ocean (2) a desert between high ramen(3) repeatedly covered by lava flows (4) gltazl several times
37 Both organisms that formed the fossils fountbik layers 3 and 4

(2) lived during the same period of geologic time (2) lived in polar regions

(3) are members of the same group of organisms  ar@4$till alive today
38 Evidence best indicates that rock layers 4 anér@ deposited during the same geologic periodimxboth layers

(1) contain the same index fossil (2) are compadeayacial sediments

(3) contain index fossils of the same age (4¥ewead in the same area
1/07
11 The geologic cross section below shows an ucorty in New York State bedrock layers that hawé lbeen overturned. Index fossils
found throughout some rock layers are shown.

Which New York State index fossil may have beersent in a rock layer that is missing due to theonfarmity?

6/07
20 Based on fossil evidence, most scientists ithizr
(2) life has not changed significantly thghout Earth’s history
(2) life has evolved from complex to simple forms
(3) many organisms that lived on Earthehbgcome extinct
(4) mammals developed early in the Precambrian fieréd
22 The presence of which index fossil in the sweflaedrock most likely indicates that a forest emwvinent once existed in the region?
(1) Aneurophyton (2) Cystiphyllum (3) Centroce(a} Bothriolepis



35 Which pie graph best represents the percentfagtabtime for the four major divisions of geolodgime?

Base your answers to questions 54 through 56oditlyggams below, which represent two bedrock opigroand Il, found several kilometers
apart in New York State. Rock layers are lettekatroughF. Drawings represent specific index fossils.

54 During which geologic time period was rock lagedeposited?

55 Identifytwo processes that produced the unconformity in outtrop

56 Describenecharacteristic a fossil must have in order to heswered a good index fossil.
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29 The presence of brachiopod, nautiloid, and dosdils in the surface bedrock of a certain anélécates the area was once covered by
(2) tropical vegetation (2) glacial deposits (8)oanic ash (4) ocean water

32 The time line below represents the entire geolbigtory of Earth.

Which letter best represents the first appearahbemans on Earth?
(1A(@)B (3)C(4)D
33 Three extinct organisms are shown in the diagra@tow.

Which other life-form reached its peak developndning the same period in geologic history thaséhtree life-forms first appeared on
Earth?
(1) dinosaurs (2) stromatolites (3) mastodonte@#ypterids
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13 Which statement best explains why no Permiarbagdeock is found in New York State?

(1) The extinction of many life-forms ocred at the end of the Permian Period.

(2) Only rocks of igneous origin formed in New Ydskate during the Permian Period.

(3) Permian-age rocks have been metamsgghand cannot be identified.

(4) Permian-age rocks were either eroded away erfermed in New York State.
15 Which sequence shows the correct order of Eagologic time intervals from oldest to youngest?

(1) Archean Mesozoic Cenozoic Paleozoic Proterozoic

(2) Archean Proterozoic Paleozoic Mesozoic Cenozoic

(3) Cenozoic Mesozoic Paleozoic Proterozoic Archean

(4) Cenozoic Paleozoic Archean Mesozoic Proterozoic
22 Based on the theory of plate tectonics, itferned that over the past 250 million years Northekica has moved toward the

(1) northwest (2) southwest (3) southeast(4) nathe
Base your answers to questions 51 and 52 on tead@ model shown below of the inferred historyhef universe and on your knowledge of
Earth science. The 12-month time line begins withBig Bang on January 1 and continues to the préisee, which is represented by
midnight on December 31. Several inferred evendisthe relative times of their occurrence have h@aoed in the appropriate locations on
the time line.

51 Stateonepiece of evidence used by scientists to supporthibery that the Big Bang event occurred.

52 How many million years of Earth’s geologic histelapsed between the event that occurred on ®detel0 and the event that occurred
on September 25 in this model?

Base your answers to questions 60 through 62 otabite of index fossils shown below and on yourwieaige of Earth science.

60 During what geologic time period did the oldestex fossil shown in this table exist?
61 Stateonecharacteristic of a good index fossil.
62 Complete the classification talilelowby filling in the general fossil group name fachindex fossil.



Base your answers to questions 78 through 80 odatsetable below and on your knowledge of Earitange. Iridium is an element rarely
found in Earth’s lithosphere but commonly foundsteroids. The data table shows the abundancilio, in parts per billion (ppb), found
in a rock core sample taken in Carlsbad, New Mexico

78 On the gridbelow construct a line graph of iridium abundance atous depths. Place aqto show the iridium abundanceesichdepth
shown on the data table. Connect X®ewith a line.

79 The high concentration of iridium in this roakre sample has been matched to rock layers thatleen dated to the geologic time when
dinosaur extinction from an asteroid impact mayehagscurred. Between which two geologic time perididisthis inferred extinction occur?
80 Other than iridium in the rock layers, what aud feature was most likely created when this aeistémpacted Earth’s crust?



Base your answers to questions 81 through 83 oartss sections below, which show widely separategdrops at locationd/, X, Y, andZ.
The rock layers have not been overturned. I4Beén the cross section at locatidvirepresents an unconformity. Fossils are shown rimesof
the layers.

81 Determine the relative geologic age of the fossils by correlating the rock layers betweenehmstcrops. Number the fossils from 1 to 4
in order of relative age, with 1 as the oldest 4ras the youngest.
82 What evidence shown in the outcrop at locafdsuggests that the igneous intrusion occurred bfithr fossils were deposited at location
W?
83 Identifytwo of the processes involved in the formation of theanformity represented by lif&B in the cross section at locatiov
6/06
4 Earth’s early atmosphere formed during the EArhean Era. Which gas was generally absent fravatosphere at that time?
(1) water vapor (2) carbon dioxide (3) nitrogen ¢&ygen
23 Which characteristic is most useful in correlgtbevonian-age sedimentary bedrock in New YorkeStath Devonian-age sedimentary
bedrock in other parts of the world?
(1) color (2) index fossils (3) rock typ@s particle size
27 According to fossil evidence, which sequencenshitie order in which these four life-forms firgipared on Earth?
(1) reptiles amphibians insects fish (2) insects fish  reptiles amphibians
(3) amphibians reptiles fish  insects (4) fish insects amphibians reptiles
28 The fossil below was found in surface bedrocth@éeastern United States.

Which statement best describes the formation ofdhk containing this fossil?
(1) The rock was formed by the metamorphisreeafimentary rock deposited in a terrestrial envivent during the Cretaceous Period.
(2) The rock was formed by the compaction agmentation of sediments deposited in a terregnaironment during the Triassic Period.
(3) The rock was formed by the compaction agmientation of sediments deposited in a marine enwient during the Cambrian Period.
(4) The rock was formed from the solidificatiohmagma in a marine environment during the Ti@aBgriod.

29 The diagram below shows an index fossil founsuiriace bedrock in some parts of New York State.

In which New York State landscape region is thistggod fossil most likely found in the surface etk
(1) Tug Hill Plateau (2) Allegheny Plateau (3) Axfidack Mountains (4) Newark Lowlands
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31 Fossils of trilobites, graptolites, and euryjoteiare found in the same bedrock layer in New Y&tdte. During which geologic time
interval could this bedrock layer have formed?

(1) Late Ordovician to Early Devonian (@te Silurian to Early Cretaceous

(3) Early Permian to Late Jurassic (4) Early Caarbto Middle Ordovician
Base your answers to questions 54 through 58 ogdblmgic cross section below and on your knowleafgearth science. The cross section
shows New York State index fossils in rock laydat thave not been overturned. Rock énig an igneous intrusion and lieY represents an
unconformity.

54 Based on fossil evidence, determine the geologiiod during which the unconformity formed.

55 Identify the coral index fossil that would mtéikely be found in the same layer as the indexifdstenocrinus

56 Each index fossil existed for a relatively stgwblogic time interval. Stateneother characteristic that each fossil must havgeto
considered an index fossil.

57 Describe the type of depositional environmemiich the fossilized organisms lived.

58 Identifyonepiece of evidence shown in this cross sectionitititates that the igneous intrusi@y,is older than the sandstone layer.
1/04

33 The diagram below represents bedrock layersdfawuan outcrop. Three index fossils are found imithe bedrock layers.

Which evidence best suggests that this outcrophdsrgone crustal movement?
(1) The same rock layers appearawtithin the outcrop. (2) The trilobite fossilrist found in all five layers.
(3) The sedimentary layers havestimae thick-ness. (4) The eurypterid fossil issabg the middle layer.
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Base your answers to questions 51 through 54 oretiting passage below and on your knowledge dhBarence. The reading passage
provides some background information about a refoessil discovery. The map of Canada shows thdlfsiés. The scale drawing shows the
new trilobite fossil compared to other trilobites§ils.
The World's Biggesrilobite

A team of Canadian paleontologists examiningknanits along the shore of Hudson Bay in northdemitoba has discovered the world's
largest recorded complete fossil of a trilobitenany-legged, sea-dwelling animal inferred to hawed during the late Ordovician Period. The
giant creature, measuring 70 centimeters in lerigth,new species of the genus Isotelus. This feabée discovery adds to our knowledge of
the diversity of life following one of the greatéstreases in the number and types of life-formisigtory. The new Isotelus species existed
just before the end of the Ordovician Period.

51 In what type of rock was the new Isotelus fosgikt probably found?

52 At the time the new Isotelus fossil lived anddjiduring the Ordovician Period, what was the axiprate latitude of the fossil site
according to plate tectonic theory?

53 What New York State nautiloid index fossil wouhdst likely be found in the bedrock just below tiev Isotelus fossil?

54 The actual new Isotelus fossil is approximakelw many times larger than scale drawing A?

6/04

8 The diagram below shows a fossil found in théaser bedrock of New York State.

Which other fossil is most likely to be found irethkame age bedrock?
(1) Phacops (2) condor (3) Coelophysis (4) Tetnatgia
21 Which group of organisms, some of which weres@ireed as fossils in early Paleozoic rocks, alldrsgxistence today?
(1) brachiopods (2) eurypterids (3) graptolitest(ddbites
23 Which two New York State landscape regions arsméd mostly of surface bedrock that is approxitgate
the same geologic age?
(1) Manhattan Prong and AtlantiaSal Plain (2) Erie-Ontario Lowlands and AdirockidMountains
(3) Adirondack Mountains and Allegiy Plateau (4) Tug Hill Plateau and St. Lawrdmmelands
32 Which graph shows the relative duration of ggmdime for the Precambrian, Paleozoic, Mesozaig} Cenozoic time intervals?
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34 According to the Geologic History of New Yorla&t in theEarth Science Reference Tablgw inferred latitude of New York State 362
million years ago was closest to

(1) where it is now (2) the North Pole (3) the Emud4) 45° south
Base your answers to questions 39 and 40 on the brdpw, which show changes in the distributioteofl and water in the Mediterranean
Sea region that scientists believe, took place avegriod of 6 million years.

39 Which type of rock was precipitated from seawatethe Mediterranean Sea evaporated betweeri8myiears ago and 5.5 million years
ago?

(1) rock salt (2) basalt (3) sandstone (4) metalmngrate
40 During which geologic time period did the cha;xghown in the maps take place?

(1) Cambrian (2) Cretaceous (3) Permian (4) Neogene
Base your answers to questions 66 and 67 on theedald graph below. The table labeled "Animal Kelgpws symbols to represent various
animal groups that exist on Earth. The graph shiofesred changes in Earth's average temperaturstbg last 500 million years.
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66 On the graph belgwndicate when each of the life-forms in the talsldelieved to have first appeared on Earth by pipthe letter for
eachanimal group in the correct box. The correct lamafor earliest fish, letteB, has already been plotted above the graph.

Base your answers to questions 80 and 81 on tlss sextion below. The cross section represents afpbexas where weakly cemented
sandstone is exposed at the surface. The minaersmeholding the sandstone grains together istealdreaX is a circular depression of
loose sand that has been partially removed by pieyavinds. Sand dunes have developed downwinthfdepressioiX.

80 On the diagram of the area of sand dune deveopprovidedelow,draw a sketch showing the general sideview of d slame formed
by a wind blowing in the direction indicated. Yaketch should clearly show any variations in tlpelof the sides of the dune.

81 The cross section below shows this same ar€éeyafs near the end of the last ice age when thesfzid a much wetter climate. More
infiltration of rainwater was occurring at ar&aScientists infer that depressi¥was an area where slightly acidic rainwater coldand
infiltrated into the sandstone.

Describe the effect that the slightly acidic infiting water had on the calcite cement holdingsémedstone together.
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1/03
8 The geologic drill core below shows bedrock lay&r B, and C that have not been overturned. Tlogéecal ages of layers A and C are
shown.

What is the geologic age of layer B?
(1) Cambrian  (2) Ordovician (3) Devonian PBrmian
19 The graph below shows the average change iel¢hation of a mountain range over time

According to the graph, the rate of uplifting wgaeater than the rate of erosion during which ggioléme period?
(1) Silurian (2) Devonian (3) Carbondas (4) Permian
21 At which latitude and longitude in New York Statould a salt mine in Silurian-age bedrock mdslyi be located?
(1) 4°N 72°W  (2) 43N 77°W (3) 44N 74°W (4) 44N 76°W
34 Which inference is best supported by the roakfassil record in New York State?
(1) Eurypterids lived in shallow seas near preskyt-Syracuse.
(2) Coelophysis wandered through jungles near ptegay Albany.
(3) The first coral reefs formed off the shorelofepresent-day Long Island.
(4) The condor nested on the peaks of the ancesdiedbndack Mountains during the Greenville Orogeny
49 The geologic block diagram below shows surfaegures and subsurface structures of a sectioroofdnia.

The faulting shown in the diagram could have oczairr
(1) 2, 100 million years ago (2) 520 million yeago (3) 250 million years ago (4) 50 millicgays ago
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54 The diagram below shows a cross section of Nevk ‘Btate bedrock that has not been overturnea Xinepresents an Inconformity

The index fossil Eurypterus is found in the limestdayer. What trilobite index fossil could be fdun the shale layer?
6/03
Base your answers to questions 10 and 11 on theélaw, which shows the geologic ages of some kvedwn fossils.

10 The Spirifer, Crinoid stem, and Neospirifersits might be found in some of the surface bedafolkhich New York State landscape
region?

(1) the Allegheny Plateau southeast of Jamestowi(2) the Catskills near Slide Mountain

(3) the Adirondack Mountains near Mt. Marcy (4) the Erie-Ontario Lowlands northeast ofddiea Falls
11 Which New York State fossil is found in rockstioé same period of geologic history as Meekoceras?

(1) Condor (2) Placoderm fish (3) Eurypterus@belophysis
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35 Specific mass extinction of living organismsl gfiobal climatic changes in geologic history arfeired by most scientists to have been
caused by

(1) the impact of asteroids or large meteors ontEasurface (3) large energy surges from thiase of the Sun

(2) the gravitational pull of the Sun on Earth'sface (4) earthquakes occurring glorustal plate boundaries
8/03
29 Which event occurred earliest in geologic higtor

(1) appearance of the earliest grasses (2) app=aod the earliest birds

(3) the Grenville Orogeny (4) the intrusiontloé Palisades Sill

30 A very large, circular, impact crater under ¢bhast of Mexico is believed to be approximatelynilion years old. This impact event is
inferred to be related to the

(1) appearance of the earliest trilobites (2)eadte and retreat of the last continental ice sheet

(3) extinction of the dinosaurs (4) formatidrPangea
1/02

35 The Devonian-aged siltstone shown in the phafagbelow occurs as surface bedrock near Hamiltew; York.

What does the presence of the fossils suggest #fiitamilton area during the Devonian?

(1) It had a terrestrial environment sometime betw&43 and 418 million years ago.

(2) It had a terrestrial environment sometime betw418 and 362 million years ago.

(3) It had a marine environment sometime betweéhad®l 418 million years ago.

(4) It had a marine environment sometime betweéhadtd 362 million years ago.
Base your answers to questions 36 through 38 om#pebelow, which shows most of New York Statelings indicate the depth of the
Precambrian bedrock surface below present-dayeseh Depths are in feet.
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36 According to the map, in which two present-danNyork State landscape regions is the most Preleantiedrock likely to be exposed on
the land surface?
(1) Erie-Ontario Lowlands and Tug Hill Plateau (2) Allegheny Plateau and Catskills
(3) Adirondack Mountains and Hudson High- lands (4) Hudson-Mohawk Lowlands and Champlain Lowls
37 What is the geologic age of most of the bediamlering the Precambrian rock in present-day Newksiate?
(1) Paleozoic (2) Cenozoic (3) Mesozoic (4) Azah
38 Which map best shows the location of the -4 fa@®isoline?

Base your answers to questions 59 through 61 opategraph below, which provides background infdimmaregarding recent fossil
discoveries in Canada.

Scientific evidence indicates that the earlimammals may have evolved approximately 225 mnilliears ago from an ancient reptile group
called the therapsids. For millions of years afemdy early mammals and therapsids coexisted tnatitherapsids apparently became extinct
165 million years ago. However, geologists havemndy found a fossil they believe to be a therapisad is only 60 million years old. They
found the fossil, which they have named Chronopsrparadoxus (paradoxical time- wanderer), neaga@ain Canada. This find suggests
that for 105 million years after the apparent ectiom of the therapsids, a few of the reptiles oard to live in a narrow geographic range in
Canada.

59 According to fossil evidence, during which gegtoperiod did the earliest mammals appear on Rarth
60 Explain briefly why Chronoperates paradoxus wadt be a good index fossil.
61 State one method geologists could have useétémrdine that Chronoperates paradoxus lived 6Gomijlears ago.
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6/02
Base your answers to questions 45 through 49 oortss sections below, which show widely separategdrops at locations X, Y, and Z.

45 Which rock layer is oldest?
(1) gray siltstone (2) green shale (3) tan limest@t) brown siltstone
46 At location Y, the boundary between the red stk and the black shale marks the
(1) beginning of the Cenozoic Era (2) beginnifithe Mesozoic Era
(3) end of the Cenozoic Era (4) end of the Me&nEoa
47 An unconformity can be observed at location AidN rock layer was most probably removed by erosiaring the time represented by the
unconformity?
(1) conglomerate (2) gray siltstone (3) black si{d)ebrown siltstone
48 The fossils in the rock formations at locatioiniicate that this area was often covered by
(1) tropical rain forests (2) glacial ice (3) dassand (4) seawater
49 Which rock layer was formed by the compactiod e@mentation of particles that were all less th&004 centimeter in diameter?
(1) red sandstone (2) green shale (3) brown siles{d) conglomerate
60 Some marine organisms swim or float in the ocand others live on or in the sediment of the nd&sor. A group of floating organisms
called graptolites were common in some ancient deaovered New York State and are found in shiew York State bedrock.

State one reason why certain species of graptaitesised as an index fossil.
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