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Geology and climate are the two main factors governing the spatial distribution of chemical elementsGeology and climate are the two main factors governing the spatial distribution of chemical elements.

Th  b d h i l d i l i l tt  f   l t  i  il f th  t i  U it d St t  f A i   (USA)  t ll d  i  l  t  b  th  

gy g g p
The observed geochemical and mineralogical patterns for many elements in soil of the conterminous United States of America  (USA) are controlled, in large part, by the g g p y ( ) , g p , y
interplay of climate (in particular  average annual precipitation) with the soil parent material (geology)   A broad  rather uniform  gradient in average annual precipitation interplay of climate (in particular, average annual precipitation) with the soil parent material (geology).  A broad, rather uniform, gradient in average annual precipitation 
extends across nearly two thirds of the USA from relatively low precipitation east of about 110° W longitude to the Atlantic coast (Fig  1)   One of the most fundamental extends across nearly two thirds of the USA from relatively low precipitation east of about 110 W longitude to the Atlantic coast (Fig. 1).  One of the most fundamental 
changes in soil composition across the USA is the weathering of feldspar (i.e., decreasing feldspar concentration) in soil from west to east and south-east along this changes in soil composition across the USA is the weathering of feldspar (i.e., decreasing feldspar concentration) in soil from west to east and south east along this 

di t f i i  i it ti  (Fi  2)   Th  h   l  d  l  t ti  f f ld l t d l t  h  K (Fi  3) d N  (Fi  4)  gradient of increasing precipitation (Fig. 2).  These changes are also expressed as lower concentrations of feldspar-related elements, such as K (Fig. 3) and Na (Fig. 4), g g p p ( g ) g p p , ( g ) ( g ),
which are leached from the soil profile during weathering in these humid environmentswhich are leached from the soil profile during weathering in these humid environments.p g g

30  N l P i it ti   A l30-year Normal Precipitation:  Annualy p
Period:  1981 2010Period:  1981-2010

Fi  1   A  l i it ti  i  i hFig. 1.  Average annual precipitation in inches. Fig. 2. Total feldspar (K-feldspar+total plagioclase) in the soil C horizon.g g p p Fig. 2. Total feldspar (K feldspar total plagioclase) in the soil C horizon.

Fig  3   Potassium concentration (wt  %) in the soil C horizon Fig  4   Sodium concentration (weight %) in the soil C horizonFig. 3.  Potassium concentration (wt. %) in the soil C horizon. Fig. 4.  Sodium concentration (weight %) in the soil C horizon.

Stream water is more acid in Fennoscandian countries  due to the low base cation capacity of metamorphic basement rocks (geology) and high concentration of humic and Stream water is more acid in Fennoscandian countries, due to the low base cation capacity of metamorphic basement rocks (geology) and high concentration of humic and 
fulvic acids  which are typical of Boreal climate (Fig  5)    Low pH values (Fig  6) result in higher solubility of aluminium (Fig  7) and some other metals  especially rare earth fulvic acids, which are typical of Boreal climate (Fig. 5).   Low pH values (Fig. 6) result in higher solubility of aluminium (Fig. 7) and some other metals, especially rare earth 

l t  (Fi  8)   I  E  F di d S tl d ith  l  th d il  d l d  l i l till th t t i  fi i d th d l i l  h  elements (Fig. 8).  In Europe, Fennoscandia and Scotland with younger less weathered soil, developed on glacial till that contains fine-grained unweathered plagioclase, show elements (Fig. 8).  In Europe, Fennoscandia and Scotland with younger less weathered soil, developed on glacial till that contains fine grained unweathered plagioclase, show 
ele ated concentrations in resid al s bsoil and all ial soil (floodplain sediment) ith respect to Na O (Figs  9 & 10) and K O (Fig  11) compared to other E ropean co ntrieselevated concentrations in residual subsoil and alluvial soil (floodplain sediment) with respect to Na2O (Figs. 9 & 10) and K2O (Fig. 11) compared to other European countries.( p ) p 2 ( g ) 2 ( g ) p p

B l li t  Fig  5 Fig  6 Fig  7 Fig  8
Boreal climate Fig. 5 Fig. 6 Fig. 7 Fig. 8g

http://www wageningenur nl/upload mm/d/e/c/feb7195a 9b7b 4090 8002 138c19f2eafb 7078e492 resampled zone map gifhttp://www.wageningenur.nl/upload_mm/d/e/c/feb7195a‐9b7b‐4090‐8002‐138c19f2eafb_7078e492_resampled_zone_map.gif

Fig  9 Fig  10 Fig  11 In Europe, high K2O values are also found in Fig. 9 Fig. 10 Fig. 11 In Europe, high K2O values are also found in 
E t i  d L t i  (D i  l  & b l Estonia and Latvia (Devonian clay & basal ( y
Quaternary till rich in mica)  northern Scotland  Quaternary till rich in mica), northern Scotland, 
SW England  Massif Central  central Germany SW England, Massif Central, central Germany 
(two-mica granite enriched in K  Rb  Cs)  and to a (two mica granite enriched in K, Rb, Cs), and to a 
l  t t B itt  th  Al  (  th  A t ilesser extent Brittany, the Alps (near the Austrian-lesser extent Brittany, the Alps (near the Austrian
Italian border)  and estern Iberia penins la Italian border), and western Iberia peninsula ), p
(central system of the Iberian Massif with granitic (central system of the Iberian Massif with granitic 
and metamorphic lithologies  especially the and metamorphic lithologies, especially the 
crystalline areas of northern Portugal and the crystalline areas of northern Portugal and the 

t  P  iti  i t i )  eastern Pyrenees granitic intrusives). y g )
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