WEATHERING
AIM 3: What is erosion and deposition?

HW from “Reviewing Earth Science, the Physical Seihg”
Read “How Are Weathered Materials Transported” p85-88
Do all questions on Part A&B-1 on p88&8¢
Read “What Is Deposition?” p89-91
Do all questions on Part A&B-1 on p9193

Erosion is the transport of sedime(pgeces of rocks

The agents of erosion are:

Gravity is the force pulling matter towards the center aftk. Usually the broken pieces of a rock affedtedravity are anguleand
sharp.

Water, when moving, transports sediments of differem¢si See RT page
Particles carried by a str@aare usually rounde:

P i

The elbét of a stream increases when the gradiereases and /or the discharge (quantity of miid@ing) increases




Wind transports sedimentd different sizes. Sediments carried by the witnks surfaces of rocks creating smooth and flateses
and sometimes pitted surfaces.

Icein the form of glaciers carries, and pushes sedisnétocks transported by a glacier are rounded ddyweter. Embedded rocks
at the base of glaciers smooth and scratch bedrAlpine glaciers formed U-shape valleys.

Deposition is the dropping of sediments by the &trat carried the. The rate of deposition depends uphe patrticle size, shape, density
and the speed of the transporting medium. Most siépo takes place in wat

Particle size
The bigger a particle is the faster it will depoSibme smaller particles such as clay may remapended indefinitely

Particle shape
Flat sediments settle more slowly than roundedglestbecause they have more surface area themefme friction.

Density
Considering sediments of same size and shape thwitimthe greater density will settle fir

Speed of Transporting Medium
When the speed of water decreases the rate ofitiepdscrease:




Horizontal sortinghappens when the speed of the transporting medaareases horizontally. The largest, densest,@anttiest particles
deposit first and gradually the others follow.

Example
A delta is formed when a river drops its load afiseent as it enters a large body of water.




Vertical sortinghappens when deposition occurs vertic. The largest and heaviest particles deposit firstthadther follow

When water moves though a curve it moves fastehemutside and it slows down on the inside. Ttogeeérosion takes pla in the outside
and deposition takes place in the inside.

Test your understanding
1/07
23 The dagram below shows a section of a meander in arstr@he arrows show the direction of stream f

The streambank on the outside of this meandeeépst han the streambank on the inside of this meandsuse the water on the outside
this meander is moving
(1) slower, causing depositiof?) faster, causing depositi  (3) slower, causing erosio) faster, causing erosi

4



29 The cross section below shows a profile of énsexit deposit.

The pattern of sediment size shown indicates tied sediments were most likely deposited within a

(1) landslide  (2) drumlin  (3) moraine 4) felta
Base your answers to questions 44 through 46 om#gebelow. The represents Mt. Hekla, a volcarleétand. The isolines represent the
thickness of ash, in centimeters, that settled amhEs surface after a volcanic eruption of Mt. leatn March 29, 1947. Pointis a location
on the surface of the ash.

44 At the time of the eruption, the wind directioas primarily from the

(1) east (2) west (3) north (4) south
45 How many centimeters thick was the ash beneaitti )7

(1)0 (215 (3)20 @A) 25
46 In addition to the ash, solid rock formed on Mékla from the lava extruded during this eruptidhis rock is most likely

(2) light-colored metamorphic  (2) daxddored metamorphic  (3) fine-grained igneou$4) coarse-grained igneous
Base your answers to questions 52 and 53 on tlss sextion below, which represents part of themtiteOcean seafloor. An earthquake
occurred on November 18, 1929, triggering an und&msediment flow. The location of the epicentdabeled. Letters throughD indicate
locations on the seafloor. Time, in hours, at dattkred location represents the arrival of theraedt flow after the earthquake.

52 Calculate the gradient of the ocean floor betweeationsA andD and label your answer with the correct units.
53 Explain why the velocity of the sediment floveated by the earthquallecreaseds the sediment moved from locatidto locationC.



Base your answers to questions 77 through 79 oddteetable below and on your knowledge of Earittree. The data table shows the
average monthly discharge, in cubic feet per seciomé stream in New York State.

77 On the grid below, plot with an X the averageatn discharge farachmonth shown in the data table. Connect the Xs aiihe.

78 State the relationship between this streamhdigie and the amount of suspended sediment thditecaarried by this stream.
79 Explainonepossible reason why this stream’s discharge inlAgrisually greater than this stream’s dischanggéainuary.

6/07

17 The photograph below shows a sand dune thaefbfma coastal area.

This sand dune was most likely formed by

(1) water flowing from the left (2) water flongrfrom the right

(3) wind blowing from the left (4) wind blowinigom the right
Base your answers to questions 48 through 50 odidfiyggam below, which shows a model used to ingattithe erosional-depositional
system of a stream. The model was tilted to cragentle slope, and a hose supplied water to foenmteandering stream shown.

48 Which diagram best represents where ero&ipand depositiorD, are most likely occurring along the curves of tieandering stream?

49 Which diagram best represents the arrangemdaigs,L, and smallS, sediment deposited as the stream enters the bedar?



50 How can the model be changed to increase thernod sediment transported by the stream?

(1) decrease the temperature of the sadime (2) decrease the slope

(3) increase the size of the sediment (4)iase the rate of the water flow
Base your answers to questions 58 through 61 oortdes section and block diagram below. The cressan shows an enlarged view of the
stream shown in the block diagram. The sedimentisdarcross section are drawn to actual size. Argivesv the movement of particles in the
stream. The block diagram represents a region adhiSasurface and the bedrock beneath the region.

58 After measuring the actual size, identify theneaf the largest particle shown on the streanoboth the cross section.

59 What process is responsible for producing thaded shape of the particles shown on the stredimrban the cross section?
60 Identify the type of rock shown in the blockgtiam that appears to be the most easily eroded.

8/07

23 A stream is transporting the particl'sX, Y, andZ, shown below.

Which particle will most likely settle to the botiofirst as the velocity of this stream decreases?
oW @®)Y @2X @z
1/06
Base your answers to questions 69 through 73 om#pebelow, which shows a meandering stream addt®a lake. Points throughD
represent locations in the stream.

69 Draw a cross-sectional view of the general sludipee stream bottom between poiAtandB. The water surface line has already been
drawn.
70 State the relationship between stream velocitytbe size of the sediment the stream can carry.
71 Describe how the size and shape of most pebhbsge when the pebbles are transported in a stveana great distance.
72 The stream velocity at poi@tis 100 centimeters per second and the stream WekmicpointD is 40 centimeters per second. Identifie
sediment particle most likely being deposited betwpointsC andD.
73 Deposition is affected by particle density. Ograph, draw a line to show the relationship betwegarticle density and settling rate.
6/06
3 What is the minimum water velocity needed inraah to maintain the transportation of the smabestider?

(1) 100 cm/sec (2) 200 cm/sec (3) 300 cm/sec (8)cBlisec



20 The four streams shown on the topographic mafmswbhave the same volume betweeandY. The distance fronX to Y is also the same.
All the maps are drawn to the same scale and levsame contour interval. Which map shows the strgiih the greatest velocity between
pointsX andY?

8/06
19 A stream flowing at a velocity of 75 centimetpes second can transport

(1) clay, only (2) pebbles, only (3) pebbles, sagilt, and clay, only (4) boulders, cobbles, pebpsand, silt, and clay
Base your answers to questions 45 through 47 odidlyggam below, which shows a coastal region incivlthe land slopes toward the ocean.
PointX is near the top of the hill, poiis at the base of the hill, and poihis a location at sea level. The same type of sarfacirock
underlies this entire region. A stream flows froaint X through pointY to pointZ. This stream is not shown in the diagram.

45 Which diagram best shows the most probable gfate stream flowing from poirX to pointZ?

46 Compared to the stream velocity between poimnd pointY, the stream velocity between po¥and pointZ is most likely
(1) greater, since the slope of the laacrgases  (2) greater, since the slope of titeifecreases
(3) less, since the slope of the land eeses (4) less, since the slope of thtilzoreases

47 Which cross section best shows the patterndifrents deposited by the stream as it enters tbarooear point?



1/04
21 The diagrams below show gradual stages 1, 23amdhe development of a river delta where arramters an ocean.

Which statement best explains why the river daltdeiveloping at this site?
(1) The rate of deposition is ldsan the rate of erosion. (2) The @tdeposition is greater than the rate of erosion
(3) Sea level is slowly falling. (4) Sea level is slowly rising.

30 The diagram below shows a meandering streanirftpacross nearly flat topography and over loosénsents.

If arrow length represents stream velocity, whi@dgdam best shows the relative stream velocitighisisection of the stream?

Base your answers to questions 47 and 48 on tlss sextion and data table shown below. The cras®seshows a sediment-laden river
flowing into the ocean. The arrows show the dimatif river flow. Different zones of sorted seditge A, B, C, and D, have been labeled.
Sediments have been taken from these zones andireédathe data table shows the range of sedimess & each zone.

47 How is this pattern of horizontal sorting proede
(1) High-density materials gengrakttle more slowly. (2) Rounded sediments gehesattle more slowly.
(3) Dissolved minerals are gengrd#posited first. (4) Bigger particles are gerlgraéposited first.
48 The sedimentary rock, siltstone, will most likédrm from sediments deposited in zone (1) A (3B (4) D
6/04
6 Which statement best describes sediments degdsitglaciers and rivers?
(1) Glacial deposits and river depositstarth sorted. (2) Glacial deposits sorted, and river deposits are unsorted.
(3) Glacial deposits are unsorted, and rileposits are sorted. (4) Glacial deposits anef eposits are both unsorted.
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20 The picture below shows a geological featurténKalahari Desert of southwestern Africa.

Which process most likely produced the present agmee of this feature?
(1) wind erosion (2) volcanic eruption (3) earthkgi@ibrations (4) plate tectonics

28 When the velocity of a stream suddesdgreaseshe sediment being transported undergoes an ireieas
(1) particle density (2) erosion (3) deposition if#gss movement

31 The satellite photograph below shows a geolfggiture composed of silt, sand, and clay.

The geologic feature shown in the photograph wamagsily deposited by which agent of erosion?
(1) glaciers (2) wind (3) wave action (4) runningter
1/03
12 The profile below shows the average diametesediment that was sorted and deposited in specifias A, B, C, and D by a stream
entering an ocean. .

As compaction and cementation of these seds@rentually occur, which area will become sil&®
1A 2B (3yC 4D

15 Glaciers often form parallel scratches and gesam bedrock because glaciers

(1) deposit sediment in unsortedil (2) deposit rounded sand in V-stajadleys

(3) continually melt and refreeze (4) drag loose rocks overtEarsurface
Base your answers to questions 75 through 77 omtbenation and diagram below.
A student used water, a trough, a timer, a PinggRxal, and a metric ruler to investigate waterflde trough was set at different angles to
compile the data in the data table provided in yanswer booklet.

75 Calculate the average velocity of the water fil@rdown the trough in each position, A, B, C, &hdexpress your answers to the nearest
tenth.
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76 State the purpose of the student's investigation
77 Based on the data and the values you calculateyerage stream velocity, state an appropriatelasion to this investigation.

6/03
26 The cross section below shows a V-shaped valieythe bedrock beneath the valley.

Which agent of erosion is responsible for cuttingstrV-shaped valleys into bedrock?
(1) surface winds (2) running water (3) glacia i¢4) ocean waves
28 Which graph best represents the range of padizes that can be carried by a glacier?

34 The diagram below shows a stream flowing pasttpX and Y If the velocity of the stream at po¥its 100 centimeters per second, which
statement best describes the sediments being tdedpast these points?

(1) At points X and Y, only clay is being transpeatt

(2) At points X and Y, only sand, silt, and clag &eing transported.

(3) Some pebbles being transported at point Y &ygelb than those being transported at point X.
(4) Some pebbles and cobbles are being transpatigoints X and Y, but not sand, silt, or clay.
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55 The cross section below illustrates the normagtiepn of sediments deposited where a stream esmtake. Letter X represents a particular
type of sediment.

a Briefly explain why deposition of sediment usyaltcurs where a stream enters a lake.
b Name the type of sediment most likely represehiekbtter X.
2003-8
23 What is the minimum rate of flow at which a atreof water can maintain the transportation of pebth.0 centimeter in diameter?
(1) 50 cm/sec  (2) 100 cm/sec  (3) 150 cm{4200 crn/sec
25 Unsorted, angular, rough-surfaced cobbles anttibos are found at the base of a cliff. What nlisty transported these cobbles and
boulders?
() running water (2) wind (3) gravity (4) @ecurrents
1/02
Base your answers to questions 43 through 45 om#pebelow, which shows a portion of a stream iwNe@rk State that flows southward.
Letters A through E represent locations in theastreLine XY is the location of a cross section.

43 At which two locations in this stream is depiositnormally dominant over erosion?
(1)AandD (2)BandE (3)Cand E (4) D &d

44 Where this stream's velocity decreases fromt@@D0 centimeters per second, which size sedimiinibe deposited?
(1) cobbles (2) sand (3) silt (4) clay
45 Which cross section along line XY best represém shape of the stream bottom?

6/02
15 The occurrence of parallel scratches on bedroakJ-shaped valley indicates that the area has hikely been eroded by
(1) a glacier (2) a stream (3) waves (4) wind
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21 The table below shows the rate of erosion aedate of deposition at four stream locations.

A state of dynamic equilibrium exists at location
(A (2)B (3)C(4)D
27 The table below shows the density of four miheamples.

If the shape and size of the four mineral samplesgt®e same, which mineral will settle most slowlyvater?
(1) cinnabar (2) magnetite (3) quartz (4) siderite
8/02
22 The map below shows a meandering river. A-géslocation of a cross section. The arrows shandtrection of the riverflow.

Which cross section best represents the shape oivéér bottom at A-A'?

25 The cross section below illustrates the gersanding of sediment by a river as it flows from auntain to a plain.

Which factor most likely caused the sediment tedeed in the pattern shown?
(1) velocity of the river water (2) hagsbs of the surface bedrock
(3) mineral composition of the sediment (4) terapare of the water

30 What are the largest particles that a streamreasport when its velocity is 200 centimeters ggmond?
(1) Silt  (2) sand (3) pebbles (4) cobbles

13



6/01

20 Where is the most deposition likely to occur?
(1) on the side of a sand dune facing the winda{2he mouth of a river, where it enters an ocean
(3) at a site where glacial ice scrapes bedrockt#)e top of a steep slope in a streambed

21 The map below shows the area surrounding a neeagdstream.

At which point is erosion greatest?
LA 2B (3yC@4)D

22 What is the largest particle that can be kepadtion by a stream that has a velocity of 100iossters per second?
(1) Silt  (2) sand (3) pebble (4) cobble

29 The diagram below shows a glacial landscape.

Which evidence suggests that ice created this taped

(1) U-shaped valleys (2) many stream valleys (8)esbsediment on the valley floor (4) the landsl@ar the valley floor
31 When small particles settle through water fatsten large particles, the small particles are abbp

(1) lighter  (2) flatter (3) better sorted (dore dense
8/01
17 Two streams begin at the same elevation anddgua volumes. Which statement best explains wigystream could be flowing faster
than the other stream?

(1) The faster stream contains more dissolved ralser

(2) The faster stream has a much steeper gradient.

(3) The streams are flowing in different directions

(4) The faster stream has a temperature 3€18nd the slower stream has a temperature .20
20 The four particles shown in the table belowafrequal volume and are dropped into a columndiléth water.

Which particle would usually settle mogtichy?
WA @B 3)CHD
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32 A stream with a water velocity of 150 centimstger second decreases to a velocity of 100 cetetimper second. Which sediment size
will most likely be deposited?
(1) pebbles (2) sand (3) boulders (4) cobble

Base your answers to questions 60 through 62 ondtes below written by a student during field ¢rip three different locations in New
York State.
NOTES
Location A
Good view from this hilltop; chilly and windy. Wested to catch our breath, then collected samlesks are visible everywhere. There are
boulders, cobbles, and pebbles of many sizes aapkstmixed together. These surface rock fragmeatscmnposed of metamorphic rock
sitting on the limestone bedrock. The teacher skiowgeparallel scratches in the bedrock. | saw amosoil.
Location B
It is rocky and the stream-bank is steep. Wheramgestanding, we can see a waterfall and rapidsctiol by the water. From the streambed
we collected pebbles and cobbles - some red, sdite,wthers a mixture of many colors. The streadribdull of rocks of all sizes. The
teacher warned us to be careful of the strong sti@arent.
Location C
It is cool in the shade, and the rock cliff abogestill has some ice on it from winter. The rocles ave sitting on have sharp edges. Rock
fragments at the bottom of the cliff are the sawlercas the cliff. Our teacher warned us to watahfor falling rocks.
60

a State the agent of erosion that deposited ofidke sediment found at location A.

b State one observation recorded by the stutdabsupports this conclusion.
61 Some samples of sediment collected from thaustbed at location B are shown below.

Explain why these samples are smooth and have edusithpes.
62 Explain how ice in cracks on the cliff at locattiC may have helped cause weathering of the bedmwthe face of the cliff.
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