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R 3 Al Bunniaiminindien (Minor siements) WAXEMSEITRY (Trace elements) WuiLlAantan

Hurliagng 7 fu uszin AARBNAN Levinson (1974)
Earth’s  Ultra- Grano- Lirne- River
Element crust mafic Basalt diorite Granite  Bhale Stone Soil Water
Ag 007 .06 Gt 607 .04 005 1 01 02
As 18 1 2 1o 15 25 1.50 2
Au 0.004 LT 0004 0004 0004 0004 0.008 - 0.002
B 0 5 § 20 15 106 10 2100 10
Ba 4725 Z 250 500 800 Fits, 100 100-3000 10
Be 28 22 2 5 3 1 £ -
Bi G617 0.02 g.15 - a1 018 - - -
Br 28 1 38 - 29 4 52 - 20
£d .2 - 02 0.z 02 02 0.1 i -
Ce 80 g 3 40 46 50 19 - 0.06
&} 130 85 80 - 185 180 150 - 7800
Ca i 185G B 14 1 20 4 140 0.2
Cr 100 2006 sl it 4 10 10 51000 1
Cs 3 - 1 2 5 g - 6 002
Cu 55 10 100 3t it 80 15 2100 7
Dy 3 0.59 3 32 0k 5 04 - 045
Er 23 0.3 168 48 0.2 2 05 - .05
Eq 12 G186 1.27 12 - 1 - - 0.07
F 825 100 400 - 735 740 330 - 160
(Ga 15 1 12 18 18 20 0.06 1% 0.08
Gd 6.4 0.55 4.7 74 z B 0.6 - 0.04
) Ge 15 1 15 1 15 15 0.1 1
M 3 05 2 i ) 3 5 - -
- Ho 0.08 - 0.08 .08 0.08 Q8 005 0.03 0.007
Ho a1 o g1 R 0.1 Q.1 0.02 - -
Ir 0.0004 - - - - - - - -
Lz 30 33 10.5 38 % Vil 8 - 0.2
Li 0 - 10 5 30 80 i 5200 3
L Q50 0.064 D20 - oM o0& - - 0.008
Mn 950 1360 200 200 500 850 1100 850 7
Mo 15 03 1 i 2 3 i 2 1
Nk 0 13 i pit 20 20 - -
i 75 2600 150 20 0.5 70 i2 &800 0.3
Os 0.0004 . - - - - - - -
P 125 0 h 6 20 20 3 2200 3
Pd 0.004 0.02 0.02 - 0.002 - - - -
Fr B2 1.02 38 85 48 & 1 - 0.03
P {.002 Q.02 402 - 0008 - - -
Rb 80 - 30 120 150 140 8 2080¢ 1
Re £.0005 - 06005 - 0.0005 - - v -
Rh 0.0004 . - - - - - - -
Ry 0.0004 - - - . - - = -
Sb 0.2 0.1 0.2 0.2 02 } - 8 i
Se 18 10 23 10 5 15 5 - 2.004
. Se 008 - £.08 - 006 né 008 0z 0.2
Sm g .57 42 5.8 3 L ag - 002
@
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Earth’s  Ulira- Grano- Lime- River

Element erust mafig Basalt . diorite Granite  Shale Stone Soil Water

Sn 2 b 1 2 3 4 4 10 -

Sr K¥C 1 a5 450 285 300 500 51000 B0

1z 2 1 05 Z 35 2 -

Th 08 04088 083 13 (.0h ] - - 0.008

Te 0.001 0.001 0.0 0.001 0.001 0.0t - - -

T 1o o002 22 1 17 12 Z 13 03

T 5700 3000 8o00 8000 23 4600 400 5000

T 045 305 0.1 ] 07 03 - 01

Tm 0.48 0053 3.4 05 - 8.2 01 - 0.003

L 7 0.001 0.6 3 43 4 2 i 04

v 13 B0 250 100 20 130 15 20500 08

W 15 a5 1 2 2 2 05 - 003

Y 30 - 25 30 47 25 15 - 0.7

Yh 165 B 180 140 186 160 20 300
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Group Association
Generally associated elements K-Rb
Ca-Sr
AlFGa
Si-Ge
Zr-Hf
Nb-Ta
Rare earths, La, ¥
Pt-Ru-Rb-Pd-Os-Ir
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Group Association
Plutonic rocks
General association (lithophiie elements) Si-Al-Fe-Mg-Ca-Na-K-Ti-Mn-Zs-Hf-
Th-B-U-Be-Ne-Li-Sr-Ba-P-V-Cr-Sn-Ga-
Nb-Ta-W-the halogens-rare Earths
Specific associations
Feisic igneous rocks Si-K-Na
Specific associations
Alkaline igneous rocks Al-Na-Zr-Ti-Nb-Ta-F-P-rare earths
Mafic igneous rocks Fe-Mg-Ti-V
Ultramafic rocks Mg-Fe-Cr-Ni-Co
Some pegmatitic differentiates Li-Be-B-Rb-Cs-rare earths-Nb-Ta-U-Th
Some contact metasomatic deposits Mo-W-8n
Potash feldspars K-Ba-Pb
Many other potash minerals K-Na-Rb-Cs-T]
Ferromagnesian mingrals Fe-Mg-Mn-Cu-Zn-Co-Ni
Sedimentary rocks
Fe-oxides ) ) Fe-As-Co-Ni-Se
Mn-oxides Msn-As-Ba-Co-Mo-Ni-V-Zn
Phosphorite P-Ag-Mo-Pb-E-U
Black shales Al-Ag-As-Au-Bi-Cd-Mo-Ni-Pb-Sb-
V.Zn

AN 5 maagianiuress huvaaudirzumene 7 ARABNATN Rose, Hawkes and Webb (1979)

Type of deposit Major components Associated elements
Magnatic deposits
Chromite ores {Bushveld} Cr Ni, Fe, Mg
Layered magretite (Bushveld) Fe vV, Ti, P
Immiscible Co-Ni-sulfide (Sudbury) Cu, Ni, Cu Pt, Co, As, Au
Pr-Ni-Cu in layered
Intrusion (Bushveld} Pr, Ni, Cn Cr, Co, 8§
Immiscible Fe-Ti-oxide
{Allard Lake) Fe. Td P
Nb-Ta carbonatite {Oka) Nb, Ta Na, Zy, B
Rare-metal pegmatite Be, Li, Cs, Rd B; U, \Th{ rare-carths
Hydrothermal deposits
Forphyry copper (Bingham) Cu, 8 Mo, A, &g ReyrAsy Pb, ey K
Porphyvry molybdenum (Climax) Mo, 8§ WS F O
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Type of deposit

Major components

Associated elements

Skarn-magnetite {ron Springs)
Skam-Cu (Yerington}
Skamn-Pb-Zn (Hanever)

Hydrothermal deposits
Skam-W-Mo-5n (Bishop)
Base-metal veins

So-W greisens

Sn-suifide vems

Co-Ni-Ag vein (Cobalt)
“Epimennal” precious metal
Mercury

Uranium vein

Copper m basalt (L. Superior type)
Voleanozenic massive-snifide Cu
Volcanogenic massive-suifide
Zn-Cu-Pb

Aw-As-rich Fe formation
Mississippi Valley Pb-Zui
Mississippt Valley flnorite
Sandstome-type U

Red-bed Ci

Calerete U

Sedimentary types
Copper shale {Rupferschiefer}
Copper sandstone

Fe
Cu, Fe, §
Pb, 7Zn, 8

W, Mo, Sn
Pb, Zn, Cu, 3
Sn, W

Sm, §

Co, Ni, Ag, S
Au, Ag

HgS

4]

Cua

Cu, §

Zn, Pb, Cu, S
Ay, As, §
Zn, Pb, S

F

U

Ca, §

U

Cu, S
Cu, §

Cu, Co, S
An, Ag
Cu, Co

F, S, Cu, Be, Bi

Ag, Au, AsSb, Mn

Co, Mo, Bi, Li, Rb, 8i, Cs, Re, F, B
Cu, Pb, Zn, Ag, Sb

As, 8b, B, U

Sb, As, Hg, Te, 8. 5, U

Sb, As

Mo, Pb, F

Ag, As §

Zn, Au

Ag, Ba, Au, As

" 8b

Ba, F, Cd, Cu, Ni. Co, Hg
Bz, Pb, Zn

Se, Mo, V, Cu Pb

Ag, Pb

v

Ag, Zn, Pb, Co, Ni, Cd, Hy
Ag, Co, Ni
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1.5.3 Msgnsaulagirdidismu (Biogeochemical weathering)
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Relative Environsnental conditions
Mobilities Oxidizing Acid Natural to alkaline Reducing
Very high CL L Br CL L Br CLLBr CL I Br
5B 5B S, B S B
Mo, ¥, U, Se, Re
High Mo, ¥, 1, Se, Re Mo, ¥, U, S¢, Re
Ca, Na, Mg, F, 51, Ra Ca, Na, Mg, F, 51, Ra, Ca. N, Mg, F, 51, Rz Ca, Na, Mg, F, 5, Ra
Zn | Za
j. Cu, Co. Ni, Hg. Az, Ay
Mediom Cu, Co, NI Hg, Az,
Au, As, Cd As, Cd As, Cd
Low 5, P. K 5 $i, 2, K S, P, K $, B, K
Pv, Li. Rb, Ba, Be Pb, Li, Rb, Ba, Be Ph, Li, Rb, Ba, Be
Bi, 5b, Ge, Cs, T! Bi, §b, Ge, 05, T Bi, St, Ge, Cs, 11
Fe, Mn ¥z, Mo Fe, Mn
Very low Fe, Mn
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1.7.1 MSURINTERERULNLALS (Clastic dispersion pattern)
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