Do Now (2 minutes) 4/11

K W
What | know about What | want to find out
Erosion about Erosion
1.
2.
3.

Tink about the Stream Table




Do Now (2 minutes) 4/15
Answer in your Guided

K W
What | know about What | want to find out
Rivers about Rivers

W~

Tink about the Stream Table




Surface Processes

Weathering, Erosion,
Deposition

What are the processes

that shape our Earth?
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Weather, Erosion & Deposition
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Weather, Erosion & Deposition

Stream Table




Weather, Erosion & Deposition

The breakdown of rock at or
near the Earth’s surface

Smaller pieces of rock that have
undergone weathering

Weathering -

Sediments -




Weather, Erosion & Deposition

Weathering occurs when rocks are exposed to:

Water

Actions of
Living Things
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Weather, Erosion & Deposition
Chemical Weathering -

The breakdown of rock through a change in
mineral or chemical composition
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The rate of chemical weathering increases in
warm, moist climates (mT)
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Weather, Erosion & Deposition
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Weather, Erosion & Deposition

Oxidation -
when iron combines with oxygen to make rust
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Weather, Erosion & Deposition
Effects of Water on Rock:

Sometimes called the “universal solvent,”
because given enough time, water can
dissolve nearly anything.

\Water can combine with CO2 to form
carbonic acid

eCarbonic acid can dissolve most rock,
especially limestone - contain mineral calcite




Weather, Erosion & Deposition

Dry sinkhole formed Cover-collapae sinkhole

by slumping of coves formed Dy collnpse of
N an ancient cover secliments 1nto
buried solution sink. a large cavern in the bedrock

" SEFFNER, FL
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Weather, Erosion & Deposition

Physical Weathering -
The breakdown of rock into smaller pieces
without chemical change
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Weather, Erosion & Deposition
Abrasion -
Occurs when rock particles grind against rock
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*Characteristics - round shapedrocks
*Occurs as sediments are moved by ice,
running water, gravity, or air.
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Weather, Erosion & Deposition
Frost Action -

Weathering process caused by cycles of
freezing and thawing of water in rock openings

= s -

Water infiltrates cracks in the rock and
when it freezes, it expands & causes the
rock to split.

Infiltration -

The process which water penetrates into soill




Weather, Erosion & Deposition
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Weather, Erosion & Deposition
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Weather, Erosion
Plant Root Growth -

As plants grow, they can also spread cracks

apart even farther
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Weather, Erosion & Deposition

Abrupt Temperature Changes -
As temperature increases, rocks can expand
and fracture
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Weather, Erosion & Deposition
After rocks are broken up from weathering,
they need to be moved
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Erosion- process where particles are
transported as sediment

Over time, erosion helps shape and lower all
surface features
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Weather, Erosion & Deposition

Agents of Erosion- Forces that are set in
motion by gravity that causes sediments to
move

numan factors

recreation users
mountain bikes,
horse riders,
'Nri“(l'l 5

-
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Weather, Erosion & Deposition
Examples of Agents of Erosion-

Streams or Rivers
Waves

Glaciers

Wind

Mass Movement
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Weather, Erosion & Deposition
Examples of Agents of Erosion-
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Weather, Erosion & Deposition
Examples of Agents of Erosion-
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Weather, Erosion & Deposition
Examples of Agents of Erosion-
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Weather, Erosion & Deposition
Examples of Agents of Erosion-
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Weather, Erosion & Deposition
Examples of Agents of Erosion-
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Weather, Erosion & Deposition
Gravity - Direct Role

Force behind most agents of erosion
Causes rivers to flow, Ice to move, Rocks to
slide
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Weather, Erosion & Deposition

The Sun - Indirect Role

Drives the water cycle which produced rain
and ice
Fuels winds and drives ocean currents




Weather, Erosion & Deposition
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Weather, Erosion & Deposition

Deposition - the process by which sediments
are released from an erosional system

Sediments are deposited in locations where
they form layers of Sedimentary Rock
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Weather, Erosion & Deposition

The sediments determine how fast they are
deposited:

*Size - larger sediments will settle faster

*Shape - rounder sediments settle faster and
flatter sediments will take longer

*Density - More dense sediment will settle

faster




Weather, Erosion & Deposition

Sorted Sediment - Layers of sediment that
are similar in size, shape or density

Example - Deposition from a stream
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Weather, Erosion & Deposition

Unsorted Sediment - Layers of sediment that
are mixed in size, shape or density

Example - Deposition from a glacier
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Weather, Erosion & Deposition
Horizontal Sorting -

When the velocity of wind or water erosional
system gradually decreases, the larger, more
dense particles settle first




Weather, Erosion & Deposition

Horizontal Sorting -
Size, roundness and density gradually
decrease as water velocity decreases when

you move farther out




Weather, Erosion & Deposition

Vertical Sorting -
Larger or more dense sediments settle to the

bottom first, followed by decreasing size and
density

Example:

as a stream slows down throughout the year it
can no longer transport larger material and
begins to deposit the sediments according to

size order




Weather, Erosion & Depositi

Vertical Sorting -

Fleterrm -
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Weather, Erosion & Deposition
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Weather, Erosion & Deposition

Deposition







Lab - River Features 4/17

River Head
Where River Begins

Objective -

River Flow To Identlfy
features along a
river.

M Due at the end of

St '

River Mouth

Announcements -
Quiz Friday - Surface Processes

- Weathermgé erosmn &
NO CELL PHO 1 point penalty every




THE

The Parts of a River
MUSEUM

AND ADVENTURE CENTRE
Rain or

Snow

Glacial
: lake
| / |
Tributaries [ /7~ i
' \ meanders
AN \ d

e

N \bg \ Confluence
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Sunday, April 21, 13

Vegetation
slows erosion

il i

Stream deposits

gravel ..thensand &:y:57%

Fine sediment :
helps block off =
chutes

INGREDIENTS FOR A MEANDERING RIVER

Downstream

Over time stream
wanders




. ) Interior
Grenville Province Lowlands .»“

(Highlands)

Interior Lowlands

Adrondac
Mountans

Samplain Lowlands

™~

Lawe Ortano
Tug Hil
Pawau
Ere-Ontaso Lowiands

(Parins)

Alegheny Plateas
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NYS Counties &
DEC Regions

NYS Major
Drainage
Basins

NYS MAJOR DRAINAGE BASIN NUMBER AND NAME

AKE ERIE - NAGARA RIVER LAKE CHANPLAN
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Qutside Curve
Erosion

increased Veolocity

Outside Curve
Erosion

ncreased Velocity Qutside Curve
crosion

increased Velocity

Qutside Curve
Erosion

ncreased Velocity

haotaach C.Oin
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_ Source

~ Tributary

. Confluence

Oxbow Lake -

Channel_” | Mouth
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RUNNING WATER

Running Water
How does running water help shape our Earth?
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RUNNING WATER

*Running water is the most common agent of
erosion

*Stream - running water that is confined to a
channel (creeks & brook)

*Tributary - smaller streams that flow into a
larger one '




RUNNING WATER

Flood Plain - Nearly level plain that borders
the river

Levee - Mound of sediment that parallels the
course of the river that prevents flooding
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RUNNING WATER

Streams carry sediment in various ways:

* Dissolved minerals in solution

» Solid particles are suspended in water

e Larger particles are usually carried by rolling,
bouncing, or sliding along the stream bottom

how sediments move in a stream

: . suspendedload . - - Streamflow
(fine particles and dissclved components) - h :

saltation (rolling,'hoppmg motion) . o

= bed load (sand and gravel}
DRI o~
S
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RUNNING WATER

Stream Velocity - the speed of the stream

» Gradient - slope of the stream

* Discharge - amount of water that flows past
a given point at a given time

 Channel Shape - shape of the bed where the

running water is confined




RUNNING WATER

Variations in Stream Velocity:

*When a stream channel is straight the
greatest velocity is in the middle

*When a stream channel curves the greatest
velocity is on the outside of the curve




RUNNING WATER

Afeas o
maximum
velocity

Maximum
\'e'(_)cny

=
e

Undercut bank "
erosion

Pool

Sunday, April 21, 13



RUNNING WATER

Erosion of cutbank Maximum
£ ! velocity -

Deposition —
of point bar
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RUNNING WATER

Variations in Stream Velocity:




RU

NNING WATER




RUNNING WATER

Stream Characteristics:

V-Shaped Valley - N
downcutting of a stream S

its course In a series of
bends.
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RUNNING WATER
V-Shaped Valley

i

Meanders @ _
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Do Now (2 minutes) 4/18
Answer in your Guided Notes

K W
What | know about What | want to find out
Glaciers about Glaciers

W~




GLACIERS
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GLACIERS
How do glaciers help shape our Earth?




GLACIERS
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GLACIERS

Glacier -
Naturally formed mass of ice and snow that
moves downhill under the force of gravity
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GLACIERS

Glacier Movement -

* As snow and ice accumulate the glacier
moves forward under its own mass and the
pull of gravity

* Sometimes called a “river of ice” glaciers
act like fluids and flow in a plastic like motion
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Types of Glaciers

Continental Glaciers -
Huge sheets of ice that
cover entire land
HEEEEE

Valley Glaciers -
Glaciers that form in
high elevations in
mountain valleys

Greenland Antarctica
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Types of Glaciers
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Types of Glaciers

Continental ice sheet

Location of glaciers that range in size from ~1 to & km

NESDAS F National Snow asd Ice Data Coabou
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Glacial Features:

U-Shaped Valleys
Shape of the valley walls from glacial erosion
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Glacial Features:

Erractics

Large deposited fragments that can be
transported hundreds of miles inside or on
top of the glacier
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Glacial Features:
Drumlins

streamlined oval shaped mounds of unsorted
sediment
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Glacial Features:

Eskers
A long winding ridge of sands and gravels

Continental Glacier

End moraine farming

ol i maegin Debrisrioh

ke ot
basa of glacier

‘Seuing

M ulvoamj\>’-‘\
- —
o~

—

4 -~
v / b Debyis |
o band

End mcraine

Braldod siream ‘
Kame foeming

Cutwash sand o Saso of glacer
and gravel
(hummaocky *fopography)

Ermided stream ;
Buried |02 blook

Esker
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Glacial Features:
Terminal Moraines
a mound of till deposited along the leading
edge of a glacier

Sunday, April 21, 13



Glacial Features

Terminal Moraines
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Glacial Features:

Explore fllc_' vF;r»gm 7L..Lv;..-$.§

.
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Glacial Features:
Glacial Grooves

long parallel scratches formed by
sediment embedded in a glacier that has
passed over the surface

The grooves indicate the direction the glacier
has traveled
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Glacial Features:
Kettle Lake

depression left in the ground that is filled with
glacial melt water
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Glacial Features:
Outwash Plain:

broad glacial feature of smaller sediment
carried from the melting water of a retreating
glacier
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Lab: Glaciers April 19
Objective:
To gain an understanding of glaciers, glacial
movement and their depositional features.

Midterm Tuesday -
Regents style, will cover everything that we

have learned!
Lyrid Meteor Shower (this weekend)

Best time to watch the shower will start as soon as the sky is dark in your Northern
Hemisphere location on the 21st through the morning of the 22nd and again on the

evening of the 22nd through the morning of the 23rd.
The meteors will generally be all over the sky but mostly concentrated and moving

outward from the radiant.
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MASS MOVEMENTS, WIND &
WAVES

MASS MOVEMENT, WIND & WAVES
How does mass movement, wind and waves

help shape our Earth?




MASS MOVEMENTS, WIND &
WAVES

MASS MOVEMENT, WIND & WAVES
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MASS MOVEMENTS, WIND &
WAVES

Mass Movement -
the pulling of rock and sediment downbhill
by the force of gravity

Examples:
Avalanches

Landslides
Mudslides

force of  gravity

Characteristics:
unsorted Sediment




'Wéte'r' conteﬁt

Mass Movement
Classes
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rotational
shide

Rockfall

Figure 10.17
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Mass movement involves two forces:

Gravity - the force of attraction where objects
fall towards the center of the Earth

Friction - the rubbing of one object against
another

* When rain weakens the force of friction
gravity then pulls rock and sediment down a
slope
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MASS MOVEMENTS, WIND &
WAVES

unday, April 21, 1



MASS MOVEMENTS, WIND &
WAVES

Wwind - air that is moving horizontally
* Wind picks up loose sediments such as sand
and silts and carries them to a new location




MASS MOVEMENTS, WIND &
WAVES

. itonc ol’t
grains ., Stagnant|
s\\talm‘,‘. gra } '

sand dune angle of
repose.
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MASS MOVEMENTS, WIND &
WAVES

Deflation - wind readily blows away loose
sediment lowering the land surface until
there iIs no more loose sediment to erode




MASS MOVEMENTS, WIND &
WAVES

Abrasion -
wind picks up and blows smaller sediment
against another surface wearing it down




MASS MOVEMENTS, WIND &

Sand Dune -

depositional feature when sand is deposited
INn layers or mounds

* Windward Side: gentle slope

» | eeward Side: steep slope




MASS MOVEMENTS, WIND &
WAVES

Waves -

the up and down motion of water in the
ocean or lake; usually caused by wind

* As wind pushes a wave towards the shore,

It drags along the bottom of the ocean floor
* The dragging slows the bottom of the
wave, but the top continues at the same
speed
* Eventually the wave becomes unstable and
“‘breaks”




MASS MOVEMENTS, WIND &
WAVES
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MASS MOVEMENTS, WIND &
WAVES

downdrift

updrift

Waves approach the shore at an angle, but
retreat parallel to the shore, creating a
Zigzag pattern




MASS MOVEMENTS, WIND &
WAVES

- U -
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The zigzag pattern carries sand parallel to
the shore




MASS MOVEMENTS, WIND &
WAVES

Long Shore Current -

ocean current that flows parallel and close to
the shore




NYS LANDSCAPES

Generalized Landscape Regions of New York State

: = Interior -
Grenville Province Lowlands .o~

(Highlands)

/—\

Interior Lowlands

Namplain Lowlands

~
>

Lako Orfanio

What are the different Landscapes
of New York State?
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New York State contains many different
landscape regions
characterized by elevation and rock types:

* High Elevations: mountains and highlands
» Medium Elevations: plateaus
» Low Elevations: plains and lowlands




Grenville Province Interior - _
wi A
(Highlands) Lowlands

Interior Lowlands e
Adrondacx
Mounsins

Lake Ortano / . :
T."; Hil -y o
Pavau

Samplain Lowlands

.

'

Erie-Ontaso Lowiands ! . .‘ \ \
(Pans) : \" i€ l' & LAKE 5

Alegheny Plateau

GEOLOGIC PERIODS AND ERAS INNEW YORK

Majcr peagraphe prowinee baurciary

00 MOOoN bouncary

Classwork - Answer pages 12 & 13
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Atlantic Coastal Plain

- landscape region formed during the
Cretaceous and Pleistocene

» Composition: sedimentary rock

» Elevation: low
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Generalized Landscape Regions of New York State

<

N
Interior . @
Lowlands .2
o
/e

Grenville Province
(Highlands)

o

N

Interior Lowlands

Acirondac x
Mountans

Lake Ordinio

Ene-Ontase Lowlands

(Plains)

Major geographe province boundary
andscape regon bouncary
Stale boundary

Aemaronal boundary

Atlantic Coastal Plain
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Atlantic Coastal Plain




Manhattan Prong

- landscape region formed during the
Cambrian and Ordovician

« Composition: metamorphic rock

- Elevation: low




Generalized Landscape Regions of New York State

: . Interior - _
Grenville Province Lowlands o
(Highlands) 7 &

" AP
/o

Interior Lowlands

Adirondacx
Mountans

hamplain Lowlanos

B

Lake Ordinio

Pateau
Ene-Ontasoe Lowlands
(Plaing)

Lake Emo

Major geographc province boundary
andscape regon bouncary
State boundary

nlemaronal boundary

Manhattan Prong
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Manhattan Prong




Hudson Highlands / Taconic Mountains -

landscape region formed during the middle of
the Proterozoic

» Composition: metamorphic rock

» Elevation: high




Generalized Landscape Regions of New York State

Grenville Province Interior :
Lowlands v
(Highlands) ands

/’-’—\

Interior Lowlands

Namplain Lowlands

ra
o~

Lake Orfanio

Topographic Maps
Hudson Highlands / Taconic
Mountains
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Topographic Maps
Hudson Highlands / Taconic
Mountains




Hudson / Mohawk Lowlands

- landscape region formed during the
Ordovician

» Composition: sedimentary rock

» Elevation: low




Generalized Landscape Regions of New York State

N>

Grenville Provi Interior - %
renville Province )| o uiands o™
(Highlands) nde

)

N

£~
-

Interior Lowlands )
AronGac x
Mountains

hamplain Lowlands

-

Lake Ordinio

The Catskills

Major geographic province boundary
SCAape regon bouncary
State boundary

ateratronal boundary

Hudson / Mohawk Lowlands -
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Hudson / Mohawk Lowlands -




Adirondack Mountains -

landscape region formed during the middle of
the Proterozoic

» Composition: metamorphic rock

» Elevation: high




Generalized Landscape Regions of New York State

<y

)
. : Interior .~ @&
Grenville Province Lowlands .o

=
.

(Highlands) .

Interior Lowlands

hamplain Lowlanos

B
)

Lake Ordinio

Major geographc province boundary
andscape negon bouncary
Stale boundary

Atemaronal boundary

irondack Mountains
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Adirondack Mountains




Tug Hill Plateau -

landscape region formed during the Ordovician
» Composition: sedimentary rock
» Elevation: medium




Generalized Landscape Regions of New York State

5-".

G ille Provi Interior _- ;gp__“

renville Province e
(Highlands) No8

, \..3.‘4‘

/ex

-

Interior Lowlands

Adirondacx

Mountains

Lake Ordinio

Ene-Onaso

Lake Emo

Major geographic provinee boundary
andscape regon bouncary
Stale boundary

ntemraronal boundary

Tug Hill Plateau -
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Tug Hill Plateau -




Erie-Ontario Lowlands -

landscape region formed during the Silurian
» Composition: sedimentary rock
» Elevation: low




Generalized Landscape Regions of New York State

Interior .
Lowlands "

A

Grenville Province
(Highlands)

hamplain Lowlands

‘ o

Interior Lowlands .
AoronaGac

Mountains

s
~

Lake Ordinio

Tug Hil
Pateau

Ene-Ontaso Lowlands

(Plans)

Major geographic province boundary
andscape regon bouncary
State boundary

ntemaronal boundary

Erie-Ontario Lowlands
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Erie-Ontario Lowlands




St. Lawrence Lowlands -

landscape region formed during the Ordovician
and Cambrian

» Composition: sedimentary rock

» Elevation: low




Generalized Landscape Regions of New York State

Interior - .
Lowlands "

'\
ot

Grenville Province
(Highlands)

Interior Lowlands

Lake Ordinio

Ene-Ontaso Lowlands

(Plains )

Lake Em

The Catskills

Major geographe province boundary
SCAape regon bouncary
Stale boundary

ntemaronal boundary

St. Lawrence Lowlands -
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St. Lawrence Lowlands -




Allegheny Plateau / CatsKills -

landscape region formed during the Devonian
» Composition: sedimentary rock
» Elevation: medium




Generalized Landscape Regions of New York State

<y

N
Interior - @

BT

Grenville Province N
Lowlands »

amplain Lowlanos

Interior Lowlands .
AOIrONGIC X

Mountains

h

Lake Ordinio

T
L~

Ene-Ontaso Lowlands

(Plaing)

Lake Eme

Major geographc province boundary
andscape regon bouncarty
State boundary

neraronal boundary

Allegheny Plateau / Catskills
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Allegheny Plateau / Catskills




