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Petrologic and REE Geochemical Characters of Burnt Rocks
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State Key Laboratory of Continental Dynamics (Northwest University), Institute of Petroli ferous Basin of
Northwest University, Xi’an 710069, China

Abstract; The study of burnt rocks faciliates the discussion on the tectonic movement, paleoclimate and paleogeography that
coal seams were subject to after they were formed. In order to obtain the basic data on the features of the burnt rocks, a sys-
tematic study of petrology and REE geochemistry on burnt rocks in Shenmu, North Shaanxi Province, has been done, using
the methods of SEM, EDS, susceptibility measurements and ICP-MS, The burnt rocks are divided into two series in the sec-
tion: the melted rocks and the baked rocks. SEM and EDS analyses reveal that all the minerals show burnt and melted
traces, and there are no clay minerals except illite found in the burnt rocks. Susceptibility measurements reveal that the
burnt rocks have abnormally high susceptibility values, whereas a geochemical analysis shows that the REE distribution pat-
tern of burnt rocks is similar to that of sedimentary rocks (initial rocks). In the longitudinal section, the REE gradually de-
creases as the burning degree increases (from baked rocks to melted rocks), and the total REE of melted rocks is obviously
lower than that of baked rocks. Besides, the melted rocks show apparent negative Ce anomalies, while the baked rocks show
no anomaly of Ce, and sometimes even show positive anomalies.

Key words: burnt rock; mineral petrology; susceptibility; REE; negative Ce anomaly.
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Table 2 The REE compositions of burnt rocks

DD05-1 DD05-6 F05-1 KO05-13 KO05-14 KO05-15 KO05-16 K05-17 YWS05-3 YWS05-4 YWS05-5 YWS05-6 YWS05-7

La 24.00  92.50 24.00 42.50  36.30 43.30 55.30  25.60 24. 30 12.12 20. 60 18. 60 20. 00

Ce 50.50 154.00 47.80 87.10 77.60  87.50 117.20  48.70 53.30 25. 00 41. 60 39.50 43. 40

Pr 5.75  15.90 5. 38 9.81 8. 64 9.45 12.60 5.79 6.32 2.70 4.73 4. 55 5.02

Nd 23.20  59.60 21.30 40.60 33.90 36.70 49.90  23.40 26. 40 10. 72 18. 60 18. 50 20. 40
Sm 4.61  10.50 4.13 7.52 6. 08 6.57 8.96 4.70 5.42 2.18 3.56 3.67 3.94

Eu 0. 89 2.04 0. 82 1.58 1.25 1.37 1. 95 1.13 1. 14 0. 47 0.73 0. 80 0. 85

Gd 4.63  10.87 4.00 7.26 5.83 6. 20 8. 41 4.72 4. 94 2.21 3. 54 3.61 3.79
Th 0.74 1. 60 0. 59 1. 00 0. 80 0. 84 1.13 0. 81 0.71 0. 36 0. 55 0. 56 0. 54

Dy 4. 28 8.90 3.33 5.34 4.29 4.62 5. 84 5.22 3.71 2.13 3.10 3.09 2.91
Ho 0.91 1.76 0. 70 1.07 0. 84 0. 95 1.12 1. 25 0.73 0. 46 0. 65 0. 60 0.59

Er 2.48 4. 30 1.91 2.81 2.21 2.55 2.89 3.58 1.95 1.21 1.81 1.58 1. 56
Tm 0. 40 0. 60 0.31 0. 44 0. 34 0. 40 0.43 0.61 0. 30 0.19 0.29 0. 24 0. 24
Yb 2.70 3.82 2. 20 3.02 2.29 2.68 2.87 4.17 2.09 1. 30 1.98 1. 64 1.70

Lu 0.43 0. 58 0. 36 0. 48 0. 36 0.42 0. 45 0.70 0. 33 0.21 0. 31 0. 26 0.27
2REE 125.60 366.90 116.80 210.60 180.80 203.50 269.00 130.40 131.60 61.30 102.00 97.30  105. 30
2L/2XH  6.59 10.32 7.71 8. 83 9. 66 9.90  10.63 5.19 7.92 7.34 6.58 7. 40 8.07
oEu 0.58 0. 58 0. 61 0. 65 0.63 0. 65 0. 68 0.73 0. 66 0. 66 0.62 0. 66 0. 66
oCe 1. 00 1. 10 0. 57 1.01 0. 97 1. 10 1.13 0.75 1.05 0. 68 1.16 0. 99 1. 06
(La/Yb)ny 890 24.20 10.90 14.10 15.90 16.10 19.30 6.13 11. 60 9. 30 10. 40 11. 40 11. 80
(La/Sm)x 5. 20 8. 80 5.80 5.70 6. 00 6. 60 17 5. 44 4.48 5.56 5.78 5.08 5. 09
(Thb/Yb)n  0.27 0. 42 0. 27 0.33 0. 35 0.31 0. 40 0.19 0. 34 0. 27 0. 28 0.34 0.32
Eu/Sm 0.19 0.19 0. 20 0.21 0.21 0.21 0.22 0. 24 0.21 0.22 0.21 0.22 0.22

( ) , Elan6100DRC (ICP-MS) s BH-

VO-1.GSR-1  AGV-1 . <5%.
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Fig. 5 The distribution curves of REE in burnt rock samples
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