Erosion and Deposition 1

- Weathering, Erosion and Deposition

I. Weathering is = the D/)Y\SI(Q/ mm{ C/7€/wCa/
bréakdoxn o vock nte Smalfer nmrv‘:c/er
called sedimendt

II. Types of Weathering :

A _Phycical weathering = _any process Hiod causes
Cx \’“OC\L ’h} CV‘LLC\( QY bv‘t’ak .V\’{‘L ’)(6(83
\U.SAAOU CJ'\C\LLL}‘YLC_\‘ \‘\.‘ (,\"\e\'\mcu“\/

Te mp €\chure_ Q\QVLE) e
Rocks are heated by the sun. b e
As the outside of the rock ~f— \ﬁf

heats up, it begins to
e#pond

When temperatures fall, the , )

outside of the rock cools a'nd._ N ‘&d—@ T

COjN\V‘ac,#S ¥ L

. ‘,"

This cycle of heating and [
cooling causes the surface of

the rock to break off in slabs

or layers. This process is |
called ex.ohalr\ S AT /gv; N

é""'b}
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Erosion and Deposition 2

2. Fmsjr Achen - aiso called  Frost wedcjt' g
h\/ direSra Q.)rum'n‘i\ b

This occurs when water seeps

y )

into the cracks in a rock.
When water freezes (ice) it
QX 'PC\Y\d $ . The cycle

of freezing and melting causes

rocks to break apart. This
same process happens to our

roads and produces what we
call PO‘\’ holesS inthe

road.

3. OY‘S}CW\(L Adivty e
Trees and shrubs can grow
through cracks in rocks. Their

roots wedge into crevices. Even

moss and lichen wedge their hair-

like roots between the grains that /
N
L -

.. N\
/ ~

(RAURTIRRW (AT e Y ST T uu}um

make-up the rock.
4. Abvasion
This process occurs when sediments carried by streams and wind

1HImMw e

blown sand causes particles to collide into each other and the
surrounding rock.
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Erosion and Deposition 3

‘\‘g B. Ch em\ CQ\ weathering = Q(V’\‘! Ore Cess M
CausesS yocks f bve gldocn \Oj[ chewicel cchion
cond vesolls i o dhange mde wineral /Merical comps din
1. __ Corbonation - occurs when carbon dioside in the
atmosphere dissolves in the droplets of water that make up clouds.
This forms a weak carbonic acid. Carbonic acid reacts with certain
rocks and minerals that include: calate . \Mmestne.
mMavl ¢ , al halle .

| I O Y I Yt
] 1 T
Lt ] : [ }l 1 l \ l1J ]
T | I N |
ILll[|l 1| t‘lllllllllll’lr
J I I I O T | i
I . .
ill]l\‘l[[‘ll[llllil\yll['L’r L—l)MQSL‘@Y\'e/
T
['11\1lll‘l‘ llj e B B bedrock
LV T 1T - T VU T T T T
L
TLFA T W | \Htl 11 ] _ ) .
T L ‘1| Carbonic acid rain water seeps into
1 - the limestone bedrock through
I cracks. This water dissolves the
| I I D \ limestone rock.
[ A | 1\ T 1
| IR T N O R N | T
I U 1 T T T 7171 L T bV T 1
| T AN N T N U T S N N
T T T 7 T 1T T 1T 1T T vt
A cavern forms. Other features
may include:
1. S(‘\n k\/\n‘es
2. Colamnsg
3, Shelach bes
( B 4. S+Q[(tc“\ Yy \'Q,S
g 2
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H vdra —‘c( oW .

occurs when water dissolves
certain minerals in a rock. For
example, granite is very stable in
cool dry climates, but in moist
climates, rainfall dissolves much
of the mineral feldspar. The
feldspar becomes clay, which is
too weak to keep the rock from .
breaking apart. The mineral Granite
quartz remains behind as sand.

Feldspar

OX( C\‘*“‘ en - occurs when oxygen in the atmosphere
combines with certain minerals in a rock. For example, when oxygen
combines with iron minerals, iron oxide (rust) forms. The chemical
change of the mineral weakens the rock and the rock crumbles.

P\ﬂ""¥ ACic,LS - Plants produce weak acids that can
dissolve certain minerals in a rock, weakening the rock.

Man- made Acids - Gases produced by humans can dissolve
in the water droplets of a cloud to produce __ Q. </ raun
These acids include:  H;SO4 - culFfuvee _acd

HNO; - nitric _acd

ﬁwga
Hz L] ™
HNO3 H O ')\
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Erosion and Deposition

Weathering
liviale s the major factor that affects the rate of
weathering. 0 i

;5_. ' g‘b&\ ‘/ <
== ot T
=t 8 RN
% 200 p \\‘0\ ‘\)‘z 6\00' ,J’

ot . “\,b\,ew Qz@ co(\ /}/ l
= i OF, &© .@'60‘\ ~ ™ “strong Chemical
< 2X 0% QN Weathering

5 SO 0 LA

O W §— AV -
S w5 < Z 11 Moderate

2 |88 L~ Chemical| Moderat

G 0T L —L e o Weathering 4— Chemical

= 7 ol & with | | Weathering
S S, X/ | & | Frost Action /

= > & [

S 7

8" - T

c

8 ? Very Slight Weathering
= I

-5 -0 =5 [ H 10 15 20 3 3
Mean (average) Annual (yearly) Temperature °C

. Temperature:

a. In warm ciimates __oNemicel  ackion is the
dominant type of weathering.

"b. In cold climates vost ac\\‘o-n is the dominant

type of weathering.

. Precipitation:
a. As precipitation increases, the amount (or rate) of weathering

by frost action will ____ {NCreuses
b. As precipitation increases, the amount (or rate) of chemical
weathering will incveases

. Chemical weathering is most rapid in QLY Yn ;

YA S climates.

. Due to climate and different weathering processes, landscapes

develop differently.
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Erosion and Deposition  ©

B. /\D‘I&mlr ‘erpes‘ ot vodl<S _ causes differential weathering.
Differential weathering is the process by which softer, less weather-
resistant rocks wear away, leaving harder, more weather-resistant

rocks behind.
KEY
GLUI = limestone
1 = sandstone
=== = shale

LA

: e . = conglomerate

Which rock type is most resistant to
weathering? imestme

Which rock type is least resistant to
weathering? sh ale

C. P&H‘( de Siz e - Weathering takes place on the
outside surface of rocks. So the more _Suvdac? Cireq thatis

exposed to weathering, the faster the rock will be broken down.
Note: The diagram depicts the same type and mass of rock. '

As a rock breaks into smaller pieces, the Surfuce area

increases, the therefore, the rate of weathering [heréases -
IV. Products of Weathering
A. Solcd Sedments

| Name of Sediment Size  CM
Rocidey s 256t
Cobhle s 25,6 — L
Pebble s bt ™ 2

% = S C\“'Cl s 2 _‘ 2 0%
‘ Sily 000 —.o004
Clay less¥han _, 0C0Y
_ Colloids lless than 00001
Cg l l Qld 5 are very small solid partides(sediment) that are too small to be seen _
with an ordinary microscope, and too light to settie in water. Even in calm water, they
remain suspended within the water. '
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B. D’s,.jolu e& Minevels - dissolved minerals cause the

“hardness” in groundwater (and surface water).

C. Sail
1. Soil is a combination of

wethered vock

ovoonie welde,~ .
2. L

, = decayed plant and animal material

and

found in soil. Soil that contains 20-30% humus is considered a

rich soil for plant growth.
3. Soil development T

LLLLLL

rrrr

Sy 2 £
£

TR

SR Yy

<.
i
/

Soil layers - the soil profile

2

Residual Vs. Transported

If the bedrock matches the rock fra
yesidua N

the soil is most likely

s

Topsa | or
A Hoerizen =
the top layer of soil that contains
more humus than the layers
below.

Sk s o1 or
& Hori Zéin =
consists of clays and dissolved
minerals that have been washed
down from above. Contains less
humus.

C H'O'ri Zorm, =
consists of weathered rock
fragments, usually from the
parent rock below.

Dedvock =
the layer of rock beneath the
soil. Frequently the parent rock
of the soil above.

ents of the C horizon,
If it does

not, the soil is most likely

Hrancported
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Erosion and Deposition 8

V. Erosion and Deposition | 7
* A. Erosion is prc cess b)f (%) /’Izc/f) i €ec \€V€J

secliments qre cavried /-/m)')fpor%ﬁ[

1. An agent of erosion is a material or a force that moves sediments
from one place to another place. —

2. Agents of erosion include: Yy V\ll\q LUQLQ/ (e Y\J

(j YG vt'h‘)

o\\'\que\rs and Luaues
B. Deposition is 7‘/‘4 pracels bx phich SC’L/WC’MC
[ dh@pped' arscf/fes

1. Deposition occurs when the velocity (speed), of running water or
dqecreases , and/or when the
discharge (volume of water) decvreases

2. Factors the affect the deposition of sediment:

56:&\"7\'\@%"\'

the wind

a. Size- ___As Ahe size of ihcreases N
\ A ‘\,:’[
e vake(spad) oF de@esclccn iNcreases. =
Time Rate
for . of
Depasition Deposition
- =
of of Sediment
b. Density - /xs "’\Na C\e“f’\\"l c'¥ Sec\\wkevr\ -\V\C\'GQSCS)
th Y‘CAQ lsm\ ¢ c\eposAtm Wmoepreases -
X y Y
/)
or iy e -
Deposition Deposition / %
3
Density I Density
of sediments

s
= Mills © 2000




Erosion and Deposition 9

- ¢. Shape - /ls /LQ S/(qpe /)GCcmeJ mec _S‘p/]ew(g/
'\g ) e '“’*lf (Mmfz’) a7 C/(/Oc‘i(r/on o He Se m«z/
] NnNeredasey
Time Rate
for of
Depasition Deposition

C. Gravity - erosion and deposition
1. Gravity pulls sediments down slopes.
2. The downhill movement of sediments by gravity is called
MQSS w a_sjti Vien
3. Types of mass wasting incTude: 1s} hd s\ des
wwdslides
- 4. Deposition resulting from gravity

U\’\ Scr \‘&(

sediments

Mills © 2000




Erosion and Deposition 10

5. Gravity is the underlying force behind all erosion; it may act alone
or with a transporting agent:

a. __Gvrawviky  causes water to flow downhill,

b. ( 1\'"6&\/\’1.—'4' causes glaciers to flow down a valley or
spread outward.

c. (Gravty  causes winds by pulling heavier(more dense)
cold air down beneath lighter(less dense)
warm air.

D. Wind - erosion and deposition
1. The amount of erosion caused by the wind depends on:
a. The siZe of the sediments being carried.
b. The s(vpe,ex) at which the wind is blowing.

c. The 4ime_ that the wind continues to blow.
2. )
[ W i N D > :
\i
Well sorted / 4ilted
sediments _
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Erosion and Deposition 11

E. Running Water - erosion

1. Running water is the C\Omﬁna*lf Jorm ot CroSipn_,

—[ =nexer
2- L FRom 3un
S %
er s T W"‘n{ CLOUD FoRMITIoN
d ¢ 1

LA ND

|
\ 3. When rain falls onto the surface of Earth, several things can happen

ky : ;(.) e wfa"tgr\’\ Of; wa over thelond oack to cean
b inEilbvate (sink) (nte the giround
C LV i \‘)ora’l"e_ N
”d. §+0T‘€(\ —n pov\c\s: accumu\o\~ec‘ CNoWJ
e

4. The volume (amount) of water in a stream is called the stream’s
d ' S C,}\erq € . Factors affecting a stream’s volume are:
a. Season - spring v; fall; usually greater in the Qég&dkg _
b. Climate - arid vs. humid; usually greater in .Atofmcj c&ﬂwﬁ/ﬁ/
c. Weather - daily changes in precipitation affect the volume of a
stream.

d. Ground/Soil - saturated or not saturated; greater when the soil is
,OJ‘ZULQjZ/
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Permeability- TL\Q a‘a(ll‘ﬁ of m&ar‘ 4o

Erosion and Deposition 11a

£lowy

‘f’hmugk_ Sosl.

Permeability depends on

Soil @ omposition , ( Size anl SoF'HV\?D

Size

mall

Large
Particles Particles
‘q k;\cwé. i have.
(197 ol e
9 Perme«bsh%;; permeskility
A
Permeability
>

Particle Size

As particle size _/NcreaSes

permeability _/Ncreages

Water retention - TO (i e«+ma‘ N

Sorting

Usorted
Particles

Sorted
Particles

More Permeable _less permeable.

Permeability

N
,
Particle Sorting

As particle-s-ii-e%r&(r\:ﬂ; i\ereases

permeability /ncreates

(Nlc&ﬁ woter.



Erosion and Deposition 11b

Porosity - T“\-& ammnjr* G‘Ef opPen Qpace.

b@h.zeen cocks.

0.10-cm 0.40-cm - 0.70-cm
diameter ameter - diameter

>
Particle Size
As particle size _|ncreages porosity femeains ‘H\e Same_ :
A
Porosity
>
Particle Size

Sorted particles - High Porosity Unsorted particles — Low Porosity
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e. Drainage Basin - (water 5)1@-1) - the area of lund
drame\l O YIVEY YT — YR pipny YIVvEr
ond ¢\l ¢f its  Yributavies -
tributary - o s maller sdveam thal Fleux
infe_a larc%mf Nk,

Q) \
Key
A Ordarie = St bawrence £, Clhamplain ~Sh-Lawrence
B- Susqg wehanne- Chesapeake p-_ Long Fsland Souid
i 7
c- Mshowk - fhdson 6-__Délaware_
D St Lawvence H - .A\\<’3hew1 "O)'\-(’B
! ,I\-‘} E»’( e - S"il awvrence (—; )

] o B A I
5o LT
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Erosion and Deposition 13

5. Stream factors that cause erosio/néj

a. Velo CA—\/ ) Ve/ccf‘/;/ incregses |

Qrasicin Jncreases.

b. \/Olqw\Q‘ - _As volumeée (n creasas,
erosSiocin _ncCreases.

C.
- )
gl 7 g|
8/= 3| 3
| v 5':) D
> 4 >

T ¥

Erosion

Erosion

6. Factors that affect stream velocityf .
a. _Sradien - As aradient increases,
SHrech veloc by ncreusey.

b. Nulgm-=% - As  sfream olume (eeeuses,
(. Stream pelqc '-/7 Ncreaqses.
" c. Channel = the path that a stream follows

When a stream flows through its channel, its speed will change
due to the curvature of the channel.

Profile of a
stream
channel

& Aerial/map
%y view of a
stream
channel

AW
The bends in a stream’s channel are called me ahdér 5

Mills © 2000 , -




Erosion and Deposition 14

Arial/ Map View of a Stream Channel

A
3
X
{
A’
(‘, ..a«“é
A L B B’ C C
Profile/Side View
Key: |%:ii:i] = deposited stream sediment
X = location of maximum velocity
At the outside of the curve, the stream velocity AN adlal
therefore, 1 02LEV> occurs.
At the inside of the curve, the stream velocity docreants .
therefore, dey/btgbz rl occurs. {“M}
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7. Stream Load _
: Side View of a Stream

Stream flow : )

Zoe o .b.° ; toes X =%, e See '°.. s }Top

Suriace

::': : “::'::;::.:;\:':.:':;;:‘ ‘.-;,..' :\' e -\'-\" -g\' _.\.- J .; .;:‘,{': 25
59’-‘,5-33"-?‘95“'-“’ f i é@iﬁm "7" m‘? -3‘&?‘ r&i"ﬂiﬁ'{é 550 "/'J-‘."?'l"c 1&"31

o
' J
'.-.-,.-. ..:. SN

Bottom
a. __ Solution - minerals dissolved in the water
b. __SuSpenSior - small particles carried within the
water
c. Sa / ‘/‘a 7L/Or1 - larger particles rolling and
o bouncing along the bottom

8. Particle Size vs. Stream Water Velocity

Relationship of Transported
Particle Size to Water Velocity

100.0
- 10.0
3
E 1.0
E
T o
[=1
w
g o0
&
E 0.001
0.0001
g8 82 8 s 88 88
STREAM VELOCITY (cmis)
What is the largest size sediment that can betranspo@d by a
stream in which the water velocity is
a. 50 an/sec Sond  (Small kbb kﬂ

= | b. 150 cm/sec Pebbleg
‘ c. 250 cm/sec cobhles

——
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F. Running Water - deposition
1. When a stream enters a body of water, its speed WI||
5@012&41_/ 5 and therefore the ...

; e . 7 ra i °fl$éﬂi!ﬁent's Oocurs ;
| A deposrt at the mouth ofa stream where it enters a large
body of water is called_: a(n) _ ‘

2. A delta is an example of the ,k | deposition of
sediments in water. "

Profile View of a Delta

Stream

—

surface of the ocean

Oééj s - S

~ €5 : s

S O\'&‘e c{ pebb/ef Sand 1+ C[qy
sediment

3. Deposition can also occur ___V erti coll N . This results

in__\/ evti C—a‘L sorting.

I P ”:*‘ .
4t ) S _Qi)wgomﬂ uco«wugae
Serendso xS > & Ogo Q"‘-’°°<—-t’u’5 3

SC)Y“\‘QL . .
vE
sediment s
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4. Stream deposition on land can also occur. This deposit is called
a(n) alluvial fn

: - .
. . e LA
R ) M
- .

MAP VIEW

‘/1. Eresien

3. Deg‘?es;\'w L

PROFILE VIEW

e ——— LS

EFO;; éen

j)’[‘b Sllfdh

i

Milis © 2000
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6. Formation of an Oxbow Lake — the work of erosion and Beposition |

Clnd Plain

£ -
oo TN
i L

'-55':':’,.-‘ 5.!,»‘51.;{
£




0002 @ Sl

)

8. Stream Drainage Patterns and Landscapes

Landscape

Topographic Map

Topographic Map

Dev\ dritic

2

6T uonisodag pue uoisoi3




Erosion and Deposition 20

G. Glaciers — erosion and deposition | : )
1. Aglacieris __Ct J&v’wﬁ,@ mradd Z/ /rmwr7 Atk
[7/%%1’(/”

oa__Va “s/ /O'(DlP'CQIacers form in mourttain valleys at
high elevations. : : S
example locations:
A\PS (o Eivepa)
R'o cki e? ’
/—Ii mala Yos
Andes

b. Cén“l‘neﬂﬂl glaciers form over vast areas of

land.

example locations:

Greenlind bt

L eE R
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3. Valley Glaciers and Erosion - | o~
a. Movement of a valley glacier - the center moves __ T 4¢ ter

than the sides.

; / b Lo Lalem(
X / /A moraine

Sl o Medial -

moraine

3. GY‘OUHC[

moraine

b. Moraine - on 5‘0r7£ec/ focll mm[?/'/a(
carried ¢ depasdel by a g lacier

. 74
1. Z—CA—QV’&\ moraine - unsorted rock on the
glacier along the valley walls.
2. /V\écl\a\ moraine - unsorted rock on the

glacier in the central region resulting from the merging of

two smaller valley glaciers.
- 3. G voun c—k moraine - unsorted rock trapped

at the bottom of Bhe glacier.

Mills © 2000
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4 Termina // Em moraine - unsorted rock trapped "
at the leading edge or "end” of the gIacaer

Profile of a Valley Giacier

Glacial ice Ice front

e ~m1\ﬂ&(
‘ /Moram—c

"
o, m
’ :'\ ;\‘. >
, ! .. \\“ Iln.’
- i 4 “\.v -
_‘: A A ~.-
HiEs 253
ng - = 1 ]

‘ S'j(rea\m eroded valley Glﬂuer eroded valley

Examples of LL - shaped glacier valleys:

Mills © 2000
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4. Ice Age Continental Glaciers

’.

at
)

There is evidence of at least ‘_‘f major ice ages

a. The time period between ice ages is called
| Y\A(‘Q-"({\)(ZLC\'LL\ Par Cods

Mills © 2000
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c. Four stages of glaciation during the last IceiAge . . —

Lake Michigan

<. Missouri
\.

% Kentucky

7 ////////// A

R 0 100 320
KEY {awes b N
- _:E‘i__-%-\, 80 240 T
ice Covered ,//A Land Never Covered

— Wiseon sin
by Ice

Tomessses ,l~ \ \ \ nNoran - GreatLakes —— State Boundary Line

-

Extent of Glaciation in New York State

eseccsccances qu]gqn

-——— N%’Oraé‘kcu'\

3B I50F NG

.....

.\\)5*
é;

ST LA LOCR
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5. Landscape Features of Continental Glaciers

1. K ame - a cone-shaped hill made of sediment
carried to the edge of a glacier by
. meltwater
2. DWL\W’\\\Y\ - an oval-shaped hill of glacial moraine
3. _EvvotC - large boulder deposited by the ice
4, Kelle Lalke - alake formed when a block of glacial

ice melts
5. ‘37“ aid&(' Streamwn - a stream that is divided into an
- , interlocking system of channels
()U’* WOLS\'\ P\ai ~__ - layers of sediment deposited by the
. meltwaters of glacial ice
: TQ\’W“M\ Movaun € - a mass of loose rock carried by a
: glacier and finally deposited in the form
of a belt or ridge. It marks the farthest
A position reached by a glacier
8. _ Gvoond MovGine _ gjacial material deposited as the
glacier retreats
9. Eskevr - a ridge-fike hill of deposits resulting
' form a stream flowing in a tunnel under
the glacier

SEEpaokae e SRR o

o

~
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6. Other Landscape Features from the Last Ice Age

a. Niagara Falls — the block diagram shows the generalized
underiaying geology of an area in western
New York State and Canada.

- Sl = it PRI 5 : -E-2=] Shale :
Juit ) sl : | \ —— Lii'rrv1est<&)r}1ebf >
Grandls land - Goatlsland\_: Q‘Q‘“AC‘.‘)-‘W\ -

 Falls® TR

( Horseshoo)

Ni Ctjdru. River.
n—Limestone Clifis €L Limestone Cliffs N
§§\ T
\\\\\\ T R §
N s . .
N Lewiston "Ry Lake Ontow
RN L AN _

b. Profile of Niagara Falls

Horseshoe Falls American Falls

53 meters —>|

-«
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. B 4

ol

) (H
c. Great Lakes — map and profile views - \},:‘FS
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d. Finger Lakes — The map shows the shapes and locations of
New York State’s 11 Finger Lakes and the
locations of some major glacial deposits
(morames) left behmd by the last ice age.

0 1020304050
)
Q- 2040 20; 80

F‘nger Lakes

. _(m

—_

i

e Maijor ice margin positions -
«* Major moraine deposits

Shﬁjéalalaa

“Elevation (feet)




