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untoyelou vepou (Brantley et
al, 2006).

e Miypa agplac & vypng
daong, EuBlouv kd6oHOU,
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Elements (2007), vol.3, 307-314
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Interpreting the Record
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B

A B
l Nb

-50 - s

—
o=
=
]

C.,C

], W I,p

N ol o)

J,P W

—

&N

o
1

depth (cm)
l"l'J' V
3
J

-250 +

-300 ~

-1.0 -0.5 0l0 0.5 1.0



OTTEUTTAOUTLOUOC

o=

EUTTAOUTLOMOC

S & & & & o
(T [ =] Ly (=] u =
R L
n (w2) yydap
<
3
|
|7
L=
= N
m® ¥

T T
© B8 8
T

3 28
o

T T
3 3
N gw

(wd) wdap

L=
—
'

Ti,Cu

-100

T

=2
(=]
b R

(wo) yyde

200 +

=400

o

' ' 0.05

-0.10  -0.05

-0.15

e o o o

[ uy =] w2

AR
(wo) yydap

=300+

Ti.K

0.10

Ti,Al



PuBuot amoocaBpwonc

- ESTIMATED SOIL EROSION RATES

Type Soil erosion rate
m\

Global World Troeh and Thompson (1993)
average
Agricultural 60 Wilkinson and McElroy (2007)
Europe Continent 80% Yang et al. (2003)
Morth :
America Continent 568 Yang et al. (2003)
South :
g
America Continent 51 Yang et al. (2003)
Africa Continent 295 Yang et al. (2003)
Australia Continent 198 Yang et al. (2003)

Asia Continent 818 Yang et al. (2003)



ABLE 1 EXAMPLES OF ESTIMATED REGOLITH FORMATION RATES

Rate
mmmm\

White et al.
Quartz diorite  Puerto Rico Mass balance (1998)
Basalt Costa Rica 2.9 Mass balance Sak et al. (2004)
Greywacke/ San Gabriel 10ga 264
sandstone/ Mountains, 15.10.7 d ' ' Heimsath et al.
chert/ California, S ﬂ"h LIRS (1997)
greenstone LISA observations
Granulite/ : . 10 von Blanckenburg
e e B b = et al. (2004)
Schist C(é.::iﬁ:‘lﬂ; Nu'?sih 3.8 Mass balance  Velbel (1986)
World average Global 7 s e

Thompson (1993)



KAlpakao mapatnpnong

m Solid-fluid interface character varies over all scales. For a
given lithology, climate, and landscape position, interface
composition depends on biogeochemical conditions at the pore scale.
Within a typical soil aggregate (center, right), reactive surfaces inclucde
(A) natural organic matter, (B) nanoporous silicate minerals, (C) min-
eral-microbe complexes, (D) secondary aluminosilicate clays and their
surface organic coatings, and (E) oxide and/or carbonate coatings.



Emtipavelec aAAnNAenidpaonc pEVOTNC-OTEPEDC
dAONC OE ULKPOKALLLAKOL

Incongruent dissolution and accretion on interfaces. (A)
Backscatter electron image of surface coatings of poly-

crystalline Fe and Al oxyhydroxide on quartz from Cape Cod aquifer
sand {Coston et al. 1995); (B) weathering of primary biotite grains and
formation of secondary halloysite in a granitic gneiss saprolite and (C)
close-up of (B) showing tubular halloysite on edge surfaces of the weath-

ering biotite (Kretzschmar et al. 1997).
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%% [Iron Oxidation Zone

4 Fe™' jugy + Ongy + 6 H:0p,
e

4 Fe(lINOOH,, +5H*n-|

(e.g., Gallioneila, Leptotirix)
Iron Reduction Zone

4 Fe(INOOH,,, + CH,0,,, +BH
P
4Fe oy + 00y, +THO,4

(e.g.. Aeromonas, Baciffus, Geobacter, Clostridium)
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