
RARE-ELEMENT PEGMATITE

Active PathwaySource Trap Modification
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Formation of fertile magmas (a source of energy, fluids, metals 
and fluxing components for rare-element pegmatites)

Magma transport through the crust 
(directing fluid flow and separating 
evolved melts from fertile granites)

Cooling and rapid crystal growth by chemical 
transport and differentiation of rare-element 

minerals in melts (concentrating rare elements in 
pegmatites)

Exhumation and preservation of pegmatites

Partial melting of crustal and 
mantle-derived parent rocks

Extreme fractionation of pluton-sized batches of 
granitic magma

Lithospheric faulting or shearing

Fractional crystallization, filter pressing, or rapid 
diffusion of rare elements (over days to years), 

important presence of fluxing components (H2O, 
B, P, and F)

Preservation of 
hard, resistant 
pegmatites in 

outcrop

Exhumation of rocks 
that have been 

buried to mid- to 
shallow-crustal 

levels

Replacement of 
igneous minerals 
with secondary 

supergene minerals

Peraluminous granites or 
leucogranites  (S-type or 
evolved I-type) that are 

enriched in Li, Cs, Rb, Sn, Be, 
Ba, Ta and Nb

Anorogenic, A-type 
granites related to 

hotspot plume 
activity in an 

extensional tectonic 
setting

Collisional zones, such as 
orogenic hinterlands related to 

plate convergence, Late-
collisional extensional collapse 

may involve decompression 
melting

Lower-greenschist 
to granulite facies 
metamorphosed 

rocks

Shear zones, faults, 
fractures

Compositionally and texturally 
zoned pegmatites

Zoned pegmatite swarms located 
within 10 km of a parental granite – 

the greatest enrichment of 
incompatible elements is in the more 

distal pegmatites

Topographic highs 
and ridges

Lower-greenschist 
to granulite facies 
metamorphosed 

rocks

Near surface 
anomalism

Total REE ppm 
content of granites 

(c+m) 

A-type granites 
layer (m)

Paleocratonic 
boundary layer (i)

Metamorphic facies 
layer (m)

1:100 000 Linear 
Structures and 1:500 
000 Linear Structures 

layers (m+g)

Pegmatite layer 
(m+s+rad+ 

MINEDEX+ WAROX)

Pegmatite outcrop 
layer (m)

Upper greenschist to 
lower amphibolite 

facies layer (m)

Lateritic soil 
anomalies (Rb, Cs, 

Li, Nb, Ta, B, Mo, W, 
In, Sn, Mn, Sr) (m+c)

Fertility indicators in 
granites (wt%): Li, 

Cs, Ta, Rb, Sn, F, Be, 
B, Nb, Ga, SiO2, Fe, 

Ti, Ca, Mg (c+m) 

High-HFSE group 
granites layer (m)

Ga/Al content of 
granites layer (c+m)

Ancient continental 
shelves distribution 

layer  (m+g)

Greenstone belt 
distribution layer 

(m+g+g)

Upper greenschist 
to lower 

amphibolite facies 
layer (m)

Fault density layer 
(m)

Alteration halos in 
country rocks: Li, Rb, 
Cs, B and F (m+c+s)

Mafic country rocks 
with Li-rich 
amphiboles 
(m+mc+s)

Heavy minerals in 
stream sediments 

(cassiterite, 
tantalite, elbaite, 

spessartine) (m+mc)

m = mapping
g = geophysical interpretation
i = isotopic ra tios (e.g. Nd-Sm)

c = geochemistry
chron = geochronology
mc = minera l chemistry

s = reflectance spectroscopy                    
WAMEX= WAMEX database/reports       
WAROX = WAROX database
rad = radiometric data

Blue text = geological proxy layer available in the Atlas [hyperlinked] Recommended reference = Geological Survey of Western Australia 2020, Mineral Systems Atlas: rare-element pegmatite system, Department of Mines, Industry Regulations and Safety, accessed date, <www.dmp.wa.gov.au/msa>

Metasedimentary 
rocks with black 

tourmaline, REE-rich 
biotite and muscovite 

(m+mc+s)

Fertility ratios for 
granites: Li/Mg, Cs/
K, Rb/K, Rb/Sr, Ta/
Nb, La/Yb, K/Na, 
Li+Cs+Ta/Ca+Mg 

(c+m) 

Granite layer (m)

Presence of green 
muscovite, white 

potassium feldspar, 
garnet, tourmaline, 
fluorite, cordierite 

in granites 
(m+WAROX)

Beryl in pegmatite 
layer (WAROX)

Columbite in 
pegmatite layer 

(WAROX)

Tantalite in 
pegmatite layer 

(WAROX)

Pollucite in 
pegmatite layer 

(WAROX)

Spodumene in 
pegmatite layer 

(WAROX)

Lepidolite in 
pegmatite layer 

(WAROX)

U wt% content of 
pegmatites layer 

(c+m+rad)

Li, Cs, Ta, Be, B, F, P, 
Mn, Ga, Rb, Nb, Sn 
and Hf wt% content 
of LCT pegmatites 

layer (c+m) 

Nb, Ta, Ti, Y, REE, Zr, 
Th, U, Sc and F wt% 

content of NYF 
pegmatites layer 

(c+m) 

Garnet composition: 
Fe-rich red 

almandine in 
proximal areas, 
Mn-rich orange 

spessartine in distal 
pegmatites (m+mc)

Tourmaline 
composition: black, 

low Li and Mn in 
proximal areas, pink 

to green in outer 
areas (m+mc) 

Beryl composition: 
green/brown in 
proximal area, 

white to pink in 
outer areas (m+mc)

K-feldspar 
composition: Rb 

ppm, Cs ppm and K/
Rb (m+mc)

Muscovite 
composition: Li 

ppm, Rb ppm, Cs 
ppm and Sn ppm 

(m+mc)

Pegmatite proximity 
to granitic rocks 

layer (m+g)

Granite age layer 
(m+chron)

Zircon chemistry of 
granites (e.g. Li, Cs, 

Ta) (mc)

Apatite chemistry of 
granites (e.g. Li, Cs, 

Ta) (mc)

Total REE ppm 
content of granites 

layer (c+m) 

Metamorphic facies 
layer (m)

Alteration pathways 
in country rocks

Zircon or apatite 
with rare-element 
anomalism (e.g. Li, 

Cs, Ta) in sediments 
(m+mc)

Terrane DistrictScale of use: vs

Data Sources

http://www.dmp.wa.gov.au/MSA/total-ree-ppm-granite-source-923.aspx
http://www.dmp.wa.gov.au/MSA/pegmatite-trap-890.aspx
http://www.dmp.wa.gov.au/MSA/geochemistry-granitic-rock-895.aspx
http://www.dmp.wa.gov.au/MSA/ga-al-granite-source-908.aspx
http://www.dmp.wa.gov.au/MSA/greenstone-belt-source-891.aspx
http://www.dmp.wa.gov.au/MSA/geochemistry-granitic-rock-895.aspx
http://www.dmp.wa.gov.au/MSA/granitic-rock-source-892.aspx
http://www.dmp.wa.gov.au/MSA/u-ppm-pegmatite-trap-901.aspx
http://www.dmp.wa.gov.au/MSA/geochemistry-pegmatite-894.aspx
http://www.dmp.wa.gov.au/MSA/geochemistry-pegmatite-894.aspx
http://www.dmp.wa.gov.au/MSA/granitic-rock-ages-source-893.aspx
http://www.dmp.wa.gov.au/MSA/total-ree-ppm-granite-source-923.aspx
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