TRACE ELEMENTS

< 0.1 wt% = < 1000 ppm

e.g. REE: atomic # 57-71 – Lanthanides

Atomic radius decreases gradually 1.1 – 0.9 Angstroms

Others: Rb, Sr, Zr, U, Pb, Sm, Nd, P, Th, Ti 

Some radiogenic

COMPATIBLE: favors crystal over melt

INCOMPATIBLE: favors melt over crystal

(usually refers to mafic magma)

Depends on: 
Magma composition




Mineral involved




Temperature, Pressure

Rb compatible w.r.t K-feldspar

Rb incompatible w.r.t Olivine

Ni compatible w.r.t. Olivine

Distribution coefficient: K = Concsolid/Concliq  (Cs/Cl)

K > 1: compatible (to solid)

K < incompatible (to solid)

 Ksr = Srplag/Srglass = 500 ppm/125 ppm = 4

LIL: large ion lithophile elements: Rb, K, Pb, Sr: favor feldspars and micas (continents). 

Incompatible to basaltic magma

High charge: Zr+4, Ti+4, P+5 

Incompatible to basaltic magma

	
	Rb
	Sr
	Ni
	Zr
	Pb
	U
	Sm
	
	

	Peridotite
	0.2
	10
	1800
	10
	1
	0.05
	0.2
	
	

	Basalt
	1
	100
	200
	100
	10
	0.5
	3
	
	

	Granite
	100
	250
	9
	100
	20
	20
	9
	
	

	Shale
	140
	300
	60
	160
	20
	20
	6
	
	


REE: normalized to chrondrite meteorites

LRRE: light: La, Ce : (larger)

MREE, middle: Nd, Sm  (parent daughter)

HREE: Heavy : Yb, Lu (smaller)

SPIDER Diagram

Elements in order on increasing compatibility

Normalized to 1) meteorites, 2) mantle or  3) MORB

Partial melting

Cliq/Csolid = 1/[K + F(1-K)]

Fractional crystallization

Cliq/Csolid = K/[K+ F (1-K)]

