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al stream channel (source: us. Geological Survey):

Figure g.27 Levels of flowina typic



Figure 11
Seneca Creek at Dawsonville, Maryland. View is downstream at low flow;

bar in middle is composed of gravel. (From Fluvial processes in geomorphology,
by Leopold, Wolman, and Miller. W. H. Freeman and Company.

Copyright © 1964.)




Figure 12
k at Dawsonville, Maryland. View is downstream at flow

Seneca Cree
approximately half bankfull; note that riffle is drowned out SO that no
visible evidence of it appears on the water surface. (From Fluvial processes in

geomorpholog , by Leopold, Wolman, and Miller. W. H. Freeman and
Company- Copyright © 1964.)



Figure 13
Seneca Creek at Dawsonville, Maryland. View
near bankfull.

is downstream at a stage



Figure 8.11

Lowering current meter in the river.

s

WATE

& . T

LE 2
Y

Figure 8.15 Sketch of stream cross-section for

measuring stream discharge.






5Z~6‘W‘f % s - /Z %/
,%y Brerh
6(:‘%*&9 f/L?l\aw- (/e\g ) M a2 /ﬁ—} —

ﬁwmﬁ Aole & gros 7 753\/\4/9

ey

o i&?’\'mﬂ—)

® £<f m_(:u/@<gomg/uc
Llor @ f R Lo

o« Ké&>1 , @ P 20 m ek
férw- ;// wf mnc B

- d,ﬂ/d& " mﬁﬂw o Fhe Ty
AR g S s s
- " ___:4\49;\ {V‘- %‘- Lz@vn--'-/P

QR

_E‘-' vZ f‘—’“ U/W&L‘C:V o1 ,ﬁ: ! p
K= 20m 2 foe = P 740/%6 ar LRl
M (/(.901,? I-V\- TL& /&“*—'w /&} /y&"l"

BE e KT Hi Abu A Ak y
%‘L //daf/trcaa[? Wuﬁ\g ;C,,m Jm a



Gauge Helght, meter.

Gauge Height vs Discharge, Stony Brook

100 200 300

Discharge, cubic meters per second

Recorder

Rods to operate valves

Flushing tank

Ground surface
surface —__

) Wate surface
Valv

Intakes

Water in stillin.g well

‘Figure 10
Diagram of a gaging statio water in the stilling well

to the river. (U.S.G.S.)

n, showing relation of



Gauge Helght, meters

Gauge Height, meters

Gauge Height vs Discharge, Stony Brook
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[2] Many reservoirs have been built in the last 75 years for flood control, water supply and
power production. These reservoirs, like any lakes, are also effective sediment traps,
which raises the question of how long it takes for them to fill with sediment. The answers
are enormously variable because erosion rates vary over many orders of magnitude,
worldwide. Consider the example of Hoover Dam which was completed on the Colorado
River near Las Vegas in 1936 creating Lake Mead, largely for water and power for Los
Angeles, but also for irrigation. The engineers who designed the dam had to determine the
lifetime of the reservoir, using data something like these:

reservoir volume = 3.5 x 1010 m3

mean flow of Colorado River = 2.1 x 1013 liters / year
mean sediment concentration = 13.9 grams / liter
density of sediment = 2000 kg / m3

When will Lake Mead be completely filled with sediment?

[3] In the nineteenth century, before the discovery of radioactive decay, a variety of
attempts were made to constrain the magnitude of geologic time. For example the rates of
sediment and salt supply by rivers to the oceans were used to calculate the times required to
produce (i) all the known sedimentary rocks and (ii) all the salt in the oceans plus salt
deposits (which are derived from evaporation of sea water). The results of these
calculations were in effect (i) the mean "residence time" of salt in the oceans and (ii) the
mean "life expectancy" for sedimentary rocks, because both salt and rock are recycled
many times over the age of the Earth. How many times would sediment be recycled over
the age of the Earth, assuming that present conditions held for the entire time?

total existing mass of sediments and sedimentary rocks = 2.4 x 1024 grams
world mean sediment concentration in rivers = 0.40 grams per liter

world river flux = 3.6 x 1016 liters per year

By means of comparison, what is the mean residence time of water in the oceans and how
many times would water be recycled over the age of the Earth, assuming present

conditions? The volume of the world's oceans is about 1.4 x 109 km3. Why is water
recycled faster than sedimentary rocks?

(4] Considering that all sedimentary rocks ultimately must be derived by weathering from
igneous rocks, then the mass of ignous rock weathered should equal the sum of the masses
of the derived sediments:

Migneous rock = Mshale + Msandstone + Mother

Dividing by the Migneous rock We get the mass fractions X of the sediment types:

1 = Xshate + Xsandstone + Xother

Also, for each chemical species, say SiOjp, the mass fraction of the species is just the
percent in the rock times the mass, so:

1*%( S102) igneous rock ) ‘
= Xshale®*%( Si02) shale + Xss*%( Si02) sandstone + Xother*%( Si02) other
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Drainage areas

D Pacific Ocean
D Atlantic Ocean
[:] Arctic Ocean

FIGURE 14.43 In the Americas most of the draina
continents is directed to the Atlantic and Arctic oceans,

tle to the Pacific Ocean.
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Peak Annual Discharge vs. Water Year nsxl 513?.5 r

at Stony Brook In Princeton, NJ :
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