Stream — body of water
that flows and is normally
confined to a channel

Stream valley - sloping
area around the stream

Stream channel - bottom
of valley

Floodplain - plain
bordering a river that is
prone to flooding

Floodplain deposits
of silt and clay
Figare 181
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LOW-SEDIMENT LOAD,
LOW VELOCITY

1 Low-velocity, low-sediment
streams, flowing on nearly
flat floodplains, form |

2 Meanders shift from side to side
in a snaking motion.

3 The current is faster at outside
banks, which are eroded,...

4 ...and sediments get deposited
in inside banks where the current
is slower, forming point bars.

Figrure 18-2 purt 1
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5 Asthe erosion and deposition
process continues, the bends
grow closer and the point bars
bigger.

6 During a major flood, when
velocity and water volume
increase, the river takes a new,
shorter course, cutting across
the loop.

7 The abandoned loop remains
as an oxbow lake.

Figparn 18-1a part |
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Meanders in an Alaskan river

Point bar High-velocity
flow in channel

Meanders in the Mississippi River delta

Incised meanders Point bar

Figarn 182
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L ter period (e.g.,

1 Where high-velocity, high-sediment
streams flow over nearly flat, easily
eroded terrain (e.g., at the mouths
of canyons or the terminal ends of
melting glaciers),...

~

High-water period (e.g., spring
snowmelt)

2 ...the fast-moving, sediment-laden
water does not form oxbow bends...
3 ...but cuts across the soft sediments
at the edges of existing channels,
PR s 4

braided channels.




A braided stream of the Chitina River,
Alaska

1 Sediments deposited by
flooding of a stream channel
build up low levees.

Before flood

Floodplain

River channel

Figrure 184 part 1
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A key principle — when streams SLOW DOWN, they become
less capable of carrying sediment. Some sediment carried by
the stream may thus settle down to the stream bed.

2 When flooding occurs, water
spreads over the floodplain.

During flood

Sediment-laden” 3 As water leaves the channel, it
floodwater rapidly loses velocity and drops its

sediment along the immediate
borders of the channel.

After many floods

Natural levee

Figpare 184 purt 1
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Why is this sandbar here ?

Little Colorado River Colorado River

NV¥3ID0 J2i4IdVvd

Gulf of / Drainage basin

400 k
m
California  of the Colorado River
Figure 183 Figurn 188
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1 Dendritic drainage is characterized by
branches similar to the limbs of a tree,

Trunk stream

Tributary

Figrarn 187 part 1
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2 Rectangular drainage, developed on
a strongly jointed rocky terrain, tends
to follow the joint pattern.

3 Trellis drainage develops in valley and
ridge terrain, where rocks of varying
resistance to erosion are folded into
anticlines and synclines.

Ridges of
resistant rock l

Syncline

4 Radial drainage patterns develop on a
single large peak, such as a large

dormant volcano. \k | //({(;
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3 The stream maintained its
course, cutting through the

uplift as it developed....

2 Slow tectonic uplift
folded the rocks in
an anticline.

1 Anantecedent stream
flowed on horizontal
sedimentary rocks.

4 ..and it now flows
through a
steep-walled gorge
of its own making.

Figann 1800
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Bighorn River = antecedent river, cuts Sheep Mountain anticline

2 Mast hori I 3Ast it agorg
beds were stripped  water gap—through resistant
away by erosion. beds of a buried anticline.

1 A superposed dendritic stream
developed on horizontal beds.

Figure 189
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1 A superposed dendritic stream
developed on horizontal beds.

Folded beds
Horizontal beds
Unconformity

Figure 1888
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2 Most horizontal 3 A stream cut a gorge—or

beds were stripped  water gap—through resistant
away by erosion.

beds of a buried anticline.

f—

Effects of river erosion through
physical abrasion of river bed

Laminar flow

Turbulent flow

1 In laminar flows, straight or
gently curved streamlines run
llel without mixing or ¢

2 In turbulent flows, stream-
lines mix, cross, and form
ing swirls and eddies.

Figun 1813 e 1
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1 The hydrosphereand 2 Current flowing over a bed
lithosphere interactto  of gravel, sand, silt, and clay
transport sediments
in streams.

carries a suspended load
of finer particles...

3 ...and a bed load of material sliding
and rolling along the bottom.

Figrarn 1814 part 1
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4 As current velocity increases,
the suspended load grows,...

5 ...andtheincreased shear of the bed
generates an increase in the bed load.

Figue 1814 e
et

6 Particles move by saltation,
jumping along the bed.

7 Ata given current velocity, smaller
grains jump higher and travel
farther than larger grains.

Figrare 1814 part 3
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1 At low velocity,

5 2 Like desert sand dunes,

rippled
beds form. rippled beds migrate
—— downstream and have a
Srossdiadiad
/ 0 \ :
3 Higher velocity prod 4 Ripples migrate faster,
very simply—a larger so they tend to climb
bed form.Then, smaller over the backs of dunes

ripples can piggyback up.

Wisconsin River sand “bar” (mega-ripple!)




Major distributary
channel

Salt marsh

Some currents follow the slope
and hug the bottom. As they
decelerate, they drop their
sediment load at the bottom,

S

Some currents flow out in
shallow water, then decelerate.
Suspended sediment particles
settle out of shallow water.

Figpars 1817
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Silt carried by Mississippi
River discharge

Atchafalaya RiVter

delta

Gulf of Mexico

Figpare 18-188
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Stream’s ability to carry sediment depends strongly on its velocity.
Hence, slowdown in velocity can cause stream to DROP part of
sediment that it carries. Slowdowns occur where mountain streams
enter adjacent valleys — form alluvial fans.




River where rainfall and snowmelt generate enough
wale overland, gathering in channel netwarks
craate sver larger sireams
and rivers.

In the reaches of rivers, are
nnm;m“mrﬁmum
doposited. Finer-grained sediments

swepl away to be depesited

downriver where

If tectonic wplift occurs locally,
Then previovcy baperted viver
sediments may be eroded to
produce ferroces.

Figrarn 1819 purt 1
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As the slops decreases furthor,
M1Hl"l‘
e h‘hlh“‘llllﬂ e
depasil «
bottom.

Figrare 1819 part 2
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river (km]
5 Mouth

Figurn 1822
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1 This stream has a typical
stream profile.

2 Adam is built,impounding
a reservoir behind it.

Figrarn 18.38 part 1
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2 Adam is built,impounding
a reservoir behind it.

3 The stream dumps sediments
in the reservoir, creatinga
shallower slope profile.

4 The higher-velocity water, robbed of

its sediments, erodes below the dam,

creating a new, steeper slope profile.

Figpa 1830 e 3
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