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Index
class

No. Index subclass Chemical Weathering Index (Symbol) | Formula Reference
1 Atomic Proportion Weathering Index of Parker (WIF) (2K20/0.25+2Na20/0.35+Ca0/0.7+Mg0/0.9)=100 (Parker, 1970)
2 ) ) Potassium/Sodium (a E:0MNa:0 uxton, 1968
3 (Mobile/Mobile) ‘Alkcaline Ratio [AR}E - K20/(E20 +Na20)=100 {%amois andl\.)'[o ore, 1988)
4 Chemical Index of Weathenng (CTW) AlOz/(Al0:+CalH+Naa 0100 (Hamois, 1938)
5 Chemical Index of Alteration (CIA) ALOz/{ALO3+CaO+Ea0+Na20)=100 (Nesbitt and Young, 1984)
6 . . Vogt Ratio (V) {AlLOs+ K20 /(MgO+Cal+Nax () (Roaldset, 1972)
7 (tmmobileMobile) 1 0 s Tndex of Alteration (PIA) (ALO3-K20)(AL0:+Ca0+ Nay0-Ka0)<100 (Fedo et al, 1995)
g Chemical Proxy of Alteration (CPA) AlOsz/(Al O3+ Naz 0100 (Cullers, 2000)
9 Wetherng Index (WI) ALOz(CaO+Na: ) (Zhanget al., 2007)
10 (Potassum-Sodum) Alwminum (bal) (K20 +Na Oy ALOs (Rocha-Filho et al., 1983)
11 (Calcum-Magnesium)/ Ahminum (ba2) | (CaQ+Me0VALOs (Rocha-Filhoet al, 1983)
12 | o | (Mobile/immobite) | Fotassium-Sodm- (K20 Na20+ (a0)ALOs (Rocha Filho et al. 1985)
E Alkali Element based Calcium) Mmmn (Ba) :
13 % Bases/Alumna (B/A) (K20+Nay0+CaO+MgOY AL Os (Birkeland, 1999)
4| = Bases'R20; (B/R) (K20+Na10+Ca0+Mg0)/(Ah O5+Fe05+Ti0y) (Bukeland, 1999)
155 Bases/(Alumina+Bases) (B) K20+ Na:0+Ca0)(AL Os+ KaO+Na:0+Ca0) (Birkeland, 1999)
16 Silica/Alumina (R) 5102/ AL Os (Fuxton, 1968)
17 Product of Weathenng Index (PWI) [8100/(Ti02 + Fea0s + 8100 + ALOs)] = 100 (Soun et al, 2006)
12 Silica-Titannm Index (STI) (SI02/TI0) [(SIOY/TiO2y<(Si02/ AL O+ (ALO3/TiO)] %100 (II;ér:;ardena and Izawa,
19 (Mobile/ Immobile) Silica/Ba0s (51R) 510/ (AL Os+ FeoOs+Ti0n) (Birkeland, 1999)
20 Silica based Silica/Tron 5102/ (Fea0s) (Buxton, 1968)
21 ‘Weathenng Index 1 (WI-1) (8102+Ca0)y(Fea0:+Tily) (Dammody etal., 2003)
22 ‘Weathenng index 2 (WI-2) 5100/ (AL Os+Fe203+Ti02) (Birkeland, 1999)
23 Silica/Jesquoxides (51/3es) 5102/ (AL Os+ Fea0s) (Birkeland, 1999)
24 Silica/Iron (51B-2) (8102+Ca0){AlOs+Fea0:+Ti0n) (Dammody etal, 2003)
25 {Immobile Tmmobile) | Titanum Zircommm Ti0n/Zr0p =100 (Sudom and Amaud, 1971)
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Quantifying geochemical indices and their use as criteria in soil development and classification
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Abstract

The quantitative geochemical indices are powerful tools in evaluating soil development state and the biophysical and
chemical quality of soils for different uses. The magnitude of geochemical indices can be used for interpretation different
aspects of agricultural, engineering and environmental of soils. One of the most relevant applications of geochemical
indices is their use in differentiating soil classes based on their weathering stage. The geochemical indices were grouped as
atomic proportion (WIP), mobile/mobile, immobile/mobile, mobile/immobile alkaline elements based, mobile/immobile
silica based and immobile/immobile elements. Among several indices existing in each subclass of indices, the Voget (V)
index from immobile/mobile, the Bases/Alumina (B/R) from mobile/immobile alkaline elements based, the
Potassium/Sodium (a) from mobile/mobile, the Product of Weathering Index (PWI) mobile/immobile silica based, the
Titanium/Zirconium ratio from immobile/immobile, and Atomic Proportion (WIP) subclasses were effectively differentiate
the soils subgroups. Taking into account the climatic condition and low to moderate stage of weathering, the
immobile/mobile and mobile/immobile alkaline elements based indices, were the most efficient indices to distinguish
between the studied soils at different taxonomic classes.

Keywords: Soil geochemistry, Soil weathering, Soil formation, Soil Classification
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