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1. Vertical variations

Average REE
Whole-basis:   39 ppm
Ash-basis:      232 ppm

Average REE
Whole-basis:   129 ppm
Ash-basis:       361 ppm
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1. Vertical variations

Average REE
Whole-basis:   111 ppm
Ash-basis:       279 ppm

Average REE
Whole-basis:   177 ppm
Ash-basis:       407 ppm
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2. Lateral variation
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heavy to light REE decreases.



0.1

1

10

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

5

3. REE fractionation pattern

REE concentrations 
(ash-basis) 

normalized to upper 
continental crust 

(UCC) concentration 
(ppm)

Authigenically fixed REE
In coals away from the 
contemporaneous channels

Clastic REE
In clastic rock partings 
and coals near the 
contemporaneous 
channels
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4. Associations
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4. Associations
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Associated with clay minerals
Associated with clay and 
medium-density minerals
Associated with clay and 
high-density minerals




