EARTH HISTORY
AIM 1: How can we learn about earth's history?

HW
Read “The Geologist As Detective & Establishing a €ological Sequence” p115-119
Do all questions on Part A&B-1 on p119-121

Geologists study the crust using principles to nstwct a sequence of geologic events.
The principle of uniformitarianism

"The present is the key to the past." In other wppilocesses that shape the crust today are thethatoccurred in the past such as the
movement of plate tectonics.

The principle of superposition
In a set of undisturbed rock layers the top lagarsually the youngest.

The principle of original horizontality
Layers of sediment are originally deposited horiatin.

Historical Developmant of a Geologic Protile

S i gt
i
i

s Syl
SR R
Reetn
e E
SE e

S

Thasa diagrams show
the development of

a complax geclogic
profile

T ot

Note how each -"_":;:':;‘: Tep s AT S
step shows the RS e o
creation of new S it
features that

will show up in
the final cross
section,

A AR AN AN T T Per]

At AT RN R G A Y
STEP 7: Melting and Solidification

LA AV
STEP 8: Intrusion and Extrusion

KEY:

Contact STEP 9: Erosion




An intrusionoccurs when magma penetrates through layers -existing rock.
An extrusionoccurs when magnepills over Earth's surface becoming la

Contact metamorphisfiorms wheremagmas or lava cor into contact with rocks.

An unconformityis a buried erosion surface.
A fold is a bent rock layer(s) that have been folded withe crust

A fault is a break in rock layer(s).

Comact F (subsequen! deposition)

Extrusion A
Metamorphism : P

Deposiion of Intrusian and Subsequent
Layers of sedimant Extrusion Deposition
Key:
. - ! .
Sedimaniary rock lgneous rock  Contact metamamphism

(fransilion zone)

Where folding or faulting has taken place, olderkocan be found on top of younger roc
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Undisturbed Strata Recumbent Fold Thrust Fault Igneous Intrusion

:." The dofted boxes show where superposition does not apply



Test your understanding

1/08

Base your answers to questions 62 through 65 oartdss section below which shows a portion of Eauthust. Letterd\ throughd represent
rock units or geologic structures. The rock unasénnot been overturned.

62 On the cross secti@bove draw a circle around the letter of the oldest ronk shown.

63 On the same cross section, placX &n indicate a location where the rock, marble, feasied.

64 Describenepiece of evidence shown in the cross section thggests rock uniD is younger than rock uni.
65 Explain why rock uniH is notone continuous layer.

6/08

45 The block diagram below, which shows a portibRarth’s crust. Letterd, B, C,andD indicate sedimentary layers.
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Key
gnmous
AT rock

Contact
metamorphism

45 Which event occurred most recently?

(1) formation of layeA (2) formation of layeD
(3) tilting of all four sedimentary rock layers ) @rosion of the igneous rock exposed at the serfac
8/08
17 The cross section below shows rock layerB, C, D,and faultF. The rock layers have not beeverturned.
F
~ ]
A f
B
B c
c
D
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Which sequence places the rock layers and faaltder from oldest to youngest?
(13$b C€C B A FRA B C D FRF D C B A4HF A B C D
1/07
Base your answers to questions 36 through 38 ogdblogic cross section below in which overturniag not occurred. LettefsthroughH
represent rock layers.

36 Which sequence of events most likely causeditisenformity shown at the bottom of rock lags
(1) folding uplift  erosion deposition (2) intrusion erosion folding  uplift
(3) erosion folding deposition intrusion (4) deposition uplift  erosion folding

3



37 The folding of rock layer& throughC was most likely caused by
(1) erosion of overlying sediments (2) contactarmrphism
(3) the collision of lithospheric plates (4) tharesion of igneous rock
38 Which two letters represent bedrock of the sage®
(1) AandE (2) BandD (3) F andG (4) DandH
6/07
Base your answers to questions 33 and 34 on tHegje@ross section below. Locatiéns within the metamorphic rock.

33 The metamorphic rock at locatiéris most likely
(1) marble (2) quartzite (3) phyllite (4) slate
34 Which rock is the youngest?
(1) shale (2) sandstone (3) igneous rock (4) radecationA
8/07
Base your answers to questions 47 through 49 oartdss sections of three rock outcrofpsB, andC. Line XY represents a fault. Overturning
has not occurred in the rock outcrops.

47 The volcanic ash layer is considered a good tiragker for correlating rocks because the volcasitlayer

() has a dark color (2) can be dated using caflgb(8) lacks fossils (4) was rapidly deposited cv@vide area
48 Which sedimentary rock shown in the outcropghésyoungest?

(1) black shale (2) conglomerate (3) tan siltst@febrown sandstone
49 What is the youngest geologic feature in thedfyottom layers of outcrdg?

(1) fault (2) igneous intrusion (3) unconformity) @ne of contact metamorphism



Base your answers to questions 70 through 74 opaksage and the cross section below. The passagebes the geologic history of the
Pine Bush region near Albany, New York. The crasgien shows the bedrock and overlying sedimentgabbsouthwest to northeast diagonal
line through a portion of this area. Locatiaishows an ancient buried stream channel and locBtghows a large sand dune.
The Pine Bush Region

The Pine Bush region, just northwest ofaklls, New York, is a 40-square mile area of sancedamd wetlands covered by pitch pine
trees and scrub oak bushes. During
the Ordovician Period, this area was covered laygel sea. Layers of mud and sand deposited isehisvere compressed into shale and
sandstone bedrock.During most of the Cenozoicfarming water eroded stream channels into the lokd@ne of these buried channels is
shown at locatior\ in the cross section. Over the last one millionrged the Cenozoic Era, this area was affectedi&giation. During the
last major advance of glacial ice, soil and bednoeke eroded and later deposited as till (a mixtdirgoulders, pebbles, sand, and clay).
About 20,000 years ago, the last glacier in NewkYstate began to melt. The meltwater depositedlpstand sand, forming the stratified
drift. During the 5000
years it took to melt this glacier, the entire Pihesh area became submerged under a large 35@éeptglacial lake called Lake Albany.
Delta deposits of cobbles, pebbles, and sand foatwdy the lake shorelines, and beds of silt aag wlere deposited farther into the lake.
Lake Albany drained about 12,000 years ago, expdsia lake bottom. Wind erosion created the samslthat cover much of the Pine Bush
area today.

70 According to the passage, how old is the bedsbckvn in the cross section?

71 What evidence shown at locatiérsuggests that the channel in the bedrock was efogleshning water?

72 List, from oldest to youngest, tfaur types of sediment shown above the bedrock in thescsection.

73 Explain why the till layer is composed of unsdrsediment.

74 How does the shape of the sand dune at locBtmovide evidence that the prevailing winds thatfed this dune were blowing from the
southwest?

6/06

Base your answers to questions 77 through 80 ogdbkgic cross section below. The rock layers hmtébeen overturned. Poiftis located
in the zone of contact metamorphism.



77 Which metamorphic rock most likely formed atra@?

78 State the evidence shown by the cross sectairstipports the inference that the fault is yourigen the basalt intrusion.
79 List basalt, limestone, and breccia in the ondavhich they were formed.

80 What is the largest silt particle that couldfdnend in the siltstone layer?

8/06
34 The block diagram below of a portion of Earttrsst shows four zones labelddB, C, andD outlined with dashed lines.

In which zone is a younger rock unit on top of é&reorock unit?
(1A (2)B(3)C4)D
1/04
26 Geologic cross sections A through F shown bekpwesent different stages in the development efgant of Earth's crust over a long

period of geologic time.

What is the correct order of development from ttiginal (oldest) stage to the most recent (yourgaage?
(1)BDCFAE(QB)EADFCB(2)BFCDEAM®BAFCDB



1/03
Base your answers to questions 31 and 32 on tigeaaiebelow, which shows a cross section of Eactiu'st

31 Which statement gives an accurate age relatipfishthe bedrock in the cross section?
(1) Intrusion A is younger than intrusion C. (8)rusion C is younger than intrusion B.
(3) Intrusion B is older than intrusion A.  (4) Intrusion C is older than layer E.
32 The most apparent buried erosional surfacelisddetween rock units
(1)AandB (2)Cand D (3)DandF (4) E &hd
6/03
Base your answers to questions 47 and 48 on tHegjeaross section below. The large cone-shapedhiai on Earth's surface is a volcano.
Letters A, B, and C represent certain rocks.

47 Which statement correctly describes the relaiyes of rocks A and C and gives the best supoetiidence from the cross section?
(1) A is younger than C, because A is a lower sedi@ary rock layer.
(2) A'is younger than C, because the intrusion ofidtamorphosed part of rock layer C.
(3) Ais older than C. because A has older indessifs.
(4) A'is older than C, because the intrusion ofués@across rock layer C.

48 Rock B is most likely which type of igneous r@ck
(1) granite (2) peridotite (3) pegmatite (4) basa



8/03
Base your answers to questions 43 through 46 ogdblogic cross section of bedrock shown belowhrdigh G identify rock layers and Q
represents a fault. lanes W, X, Y, and Z are locatiof unconformities. The rocks have not beentavesd.

43 Which rock or feature is oldest?

(1) rock A (2) rock G (3) fault Q (4) unconformiy
44 The unconformities shown in the cross sectipnagent

(1) buried erosional surfaces (2) loaadiof index fossils

(3) volcanic ash deposits (4) boundaries betvaseanic and continental crust
45 The movement of bedrock along fault Q most piobbproduced

(1) gaps in the rock record (2) an earthquake {&)leanic lava flow (4) zones of contact metamosphi
46 Which rock most likely formed in the zone of taxt between rock E and rock F?

(1) obsidian (2) slate (3) metaconglomeratesédidstone
1/02
32 The diagram below shows the bedrock structunedif a series of hills.

Which process was primarily responsible for formihg hills?

(1) folding (2) faulting (3) deposition (4) volcdam
Base your answers to questions 62 and 63 on theniation and diagram below. The diagram representif of exposed bedrock that was
investigated by an Earth science class.



After the students examined the cliff, they madedtcorrect inferences about the geologic histbthebedrock.
Inference 1: The shale layer is older than the lbasatrusion.
Inference 2: The shale layer is older than the stme layer.
Inference 3: An unconformity exists directly undee shale layer.
62 Explain how each inference is supported by exddeshown in the diagram.
63 Students compared samples of the granite aradtb&tate one observable characteristic other ¢thgstal size that makes granite, different
from basalt.
8/02
Base your answers to questions 72 through 74 oordss section provided in your answer booklet. @iloss section represents a portion of
Earth's crust. letters A, B, C, and D are rocksunit

72 Igneous rock B was formed after layer D was digpd but before rock layer A was deposited. Usirgcontact metamorphism symbol
shown in the key, draw that symbol in the propeat®mns on the cross section provided in your andweklet to indicate those rocks that
underwent contact metamorphism when igneous rosla8molten.

73 In relation to rock units A and B in the crosst®n, when was igneous rock C formed?

74 Describe one observable characteristic of rotkaA indicates that rock A is sedimentary.

6/01

Base your answers to questions 57 through 61 odidyggam and information below.

The diagram shows a cross section of a portioraofhEs crust that has undergone geological prose§seerturning of rock layers has not
occurred. Point A represents one location of metahio rock.

57 State one piece of evidence that indicates tiaghle youngest rock unit in the cross section.

58 As magma cools, what process changes it intalt?as

59 State the name of the inorganic sedimentary sbokvn in the cross section that is composed dfread with the greatest range in particle
size.

60 State the name of the rock, formed by contactmerphism, located at A.

61 State one piece of evidence that shows thatatnugslift has occurred in this region.



8/01
Base your answers to questions 49 and 50 on tHegje@ross section below. Overturning has not aezli The dike and sills shown in the
Cross section are igneous intrusions.

49 Which rock type is the oldest?

50 Which feature is represented by the symbol/ // /along the edges of the dike and sills?
(1) contact metamorphic rock (2) an unconformityd3ylacial moraine (4) index fossils
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