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chemical erosion rate in Tg/million sq km

TABLE 5.1 Major Rivers that Flow to the Sea, Listed in Order of Discharge

River

1. Amazon

2. Zaire (Congo)

3. Orinoco

4. Yangtze (Chiang)
5. Brahmaputra

6. Mississippi

7. Yenisei

8. Lena

9. Mekong

10.
11.
12;
13.
. Mackenzie

Ganges

St. Lawrence
Parana
Lrrawaddy

. Columbia

20. Indus
Red (Hungho)

Huanghe (Yellow)

[Localion

S. Americi
Africa

S. Americi
Asia (China)
Asia

N. America
Asia (Russia)
Asiu (Russia)
Asia (Vietnam)
Asii

N. America

S. Americi
Asia (Burma)
N. America

N. Amcric:u
Asia (India)
Asia (Vietnam)
Asiu (China)

Wiler
(km¥lyr)

6300
1250
1100
900
603
580
560
535
470
450
447
429
428
306
251
238
123
59

Note: Tributaries are excluded. Tg = 10° tons = 10" ¢.

Annual Discharge

Dissolved
Solids

275
41
3

247
61

125
68
49
57
75
45
16
92
64
35
79
n

(Telyr)

Sources: Water and suspended solids from Milliman and Meade (1983) and
solids calculated from Table 5.7 and Pinet and Seuriuu (1988) (for the Trrawaddy). Suspended load values in parentheses

indicate pre-dam values.

Suspended
Solids
(Tglyn)

1200
43
150
478
540
210 (400)

13

18
160
520

42
10 (15)
59 (250)
130
1100

Dissolved/
Suspended
Ratio

0.23
0.95
0.21
0.53
0.11
0.60
5.2
2.7
0.36
0.14
11.3
0.20
0.35
1.5
15
1.3
?
0.02

Drainage
Area
(10% km?)

6.15
382
0.99
194
0.58
3.27
2.58
2.9
0.79
0.975
1.03
2.0
0.43
1.81
0.67
0.975
0.12
0.77

Milliman and Syvitski (1992). Dissolved

btel foodk =

o
. . . . 3
Erosion rates of major river basins of world
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Precipitation

90°60°  30°  0°  30°  60°90°
N Latitude 5

Fig. 1.19 Zonally averaged precipitation and evaporation
as a function of latitude.

Soil Horizons

O Horizon

A or E Horizon
(zone of
leaching)

B Horizon
(zone of
accumulation)

C Horizon

(partly decomposed
and unaltered
bedrock)

Figure 4.6. Soil horizons formed in a temperate humid climate (James 1. Drever, The Geochemistry of
Natural Waters, 2e,© 1992, p. 145. Reprinted by permission of Prentice Hall, Englewood Cliffs, New Jer-

sey.)
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Figure 1.2 Global average annual precipitation. (From Tom L.

20°

40°
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Hall, Inc., Upper Saddle River, N.J.)

Mc Knight, Physical Geography: A Landscape Appreciation, Sth ed. Copyright © 1996 Prentice

I I I - I ﬁ__L | I | | |
e— e
e AT 7%
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Sediment Yield
Y (tons/km?yr) -
L_]<to
g I 100-500
VA7 500-1000
RN s1000
| | | 1 [ I | | | | | I
150'W 120° 90’ 60° 30’ 0 30° 60" 90" 120° 1507 180°E
sure .. Discharge of suspended sediment from world drainage basins (in 106 tons/yr) as indicated by arrows. Sediment yicld (tans/km?/yr) for various drainage

Ains is also shown by appropriate pattern (see legend). Open pattern indicates essentially no sediment discharges to the oceans. [After J. D. Milliman and R. H.
-ade. "“World-Wide Delivery of River Sediment to the Oceans,” Journal of Geology 91(1): 16. Copyright © 1983 by The University of Chicago Press, reprinted
permission of the publisher.]
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Figure 5.8. Relative chemical denudation rate in tons/km?/yr of various rock types compared to the aver-
age rate. Abbreviations for rock types are as follows: ave. = average; ign., met. = igneous and metamor-
phic; sed. sil. = sedimentary silicates; volc. = volcanics; carb. = carbonates; evap. = evaporites. (Data from
Meybeck 1987.)
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Fig. 2.12 Occurrence of loess. (a) Global distribution of main deposits. Distribution of loess in (b) Europe and (c) China. After

Pye (1987) [14].
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Figure |4.19 Comfortable dwelling caves hand-carved
into steep cliffs of loess in central China. These deposits
of windblown dust accumulated in the past 2.5 million
years, reaching a thickness of as much as 400 m.
[Stephen C. Porter]
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Fig. 3.29 Sediment yield versus drainage basin area for the
world’s major sediment discharging rivers (over 10 Mty™).
The open circles are the low yield rivers of Africa and the
Furasian Arctic. The named large rivers all have very high
yields compared to their drainage basin area. The slope of
the correlation line reflects the area averaging involved in
calculating sediment yield, with larger basins having
relatively larger proportions of lowland and smaller basins
having relatively larger proportions of highland. After
Milliman & Meade (1983) [29].
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Fig. 3.26 Relation between mean runoff and sediment
yield for rivers throughout the world. Open circles, coastal
plain (0—-100 m headwaters) and lowland (100-500 m):
crosses, upland rivers (500-1000 m); solid triangles,
mountain (1-3 km) and high mountain (>3 km). Model
curve is prediction for solids derived by silicate weathering
(after Stallard (1995) [33]), showing that mountainous
catchments provide high solid yields for a given runoff,
whereas lowland rivers provide low solid yields for the same
rinoff,



T et i Bb Shlmdf  ppdicted

ANSAN WMOL o~ o ) OQQM"»LEP
on e beur é) 0b s v P

Nq WWJL%':}‘JW (v~ %&e a&;x»&»cﬂ)

JARY, &/ v o ?‘Mhoﬁs-—- b
Wg,«ww\% b m/y&cs £ Pt hese

rB—o\T . (4% A4 b ﬁé\/é?«@
i © e ‘; do A /ﬁf% 7%'*\.
A rtnpt
%M/?c 0 M 7’_£“"‘
A RIS

7ﬁ /MUJ‘T_ OV /&m JJZ (= /\Ww\‘
CM—‘—'M f%d/t 2 ; L ycxgﬁ’f? U b m"//

AN ) —— (;@ c/gnwv:z;-
X Yok ‘?L\dJ\,u 7 SAMme.
/’7?4M,e, ﬁw\/ @,ﬁ/ﬁ shonrs
N PNG NG = ﬁ/ﬂ““ Uars
e Cmuin 2a
G ) ( tydrgrey 45 Ran
BN 2 B o)
0 3 (19890
4@&“’/ (bns)

LMD = ﬁwa} W‘d’/&ﬁ#&
JR Cno"b g M"°}> —
[/ e e G W}ﬁ’m’ﬁw

fodn,




Sediment yield (km=2 y-1)
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Denudation rate (m/m.y.)
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“.....if the World were eternal, by the continual
fall and wearing of waters all the protuberances
of the earth would infinite Ages since have been
levelled, and the Superficies of the Earth
rendered plain, no mountains, no Vallies, no
inequalities would be therin, but the Superficies
thereof would have been as level as the

Superficies of the Water.”

Matthew Hale,
The Primitive Origination of Mankind,
p. 95, (London, 1677)



“[Erosion] would certainly reduce all the
Mountains of the Earth, in tract of time, to equality;
or rather lay them all under Water: for whatsoever
moulders or is washt away from them, is carried
down into the lower grounds, and into the Sea, and
nothing is ever brought back again by any
circulation: Their losses are not repair'd, nor any
proportiohable recruits made from any other parts
of Nature. So as the higher parts of the Earth being
continually spending, and the lower continually
gaining, they must of necessity at length come to an

equality.”

Thomas Burnet,
The Theory of the Earth,
I, Bk. I, pp. 37-38, (London 1684)



