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Abstract ILoess-paleosol sequences are good archives in paleoclimate research over the last 2.5
million years and even earlier. Magnetic susceptibility of loess-paleosol sequences has been used
extensively as a proxy for paleoclimate interpretations. Magnetic minerals in loess/paleosols are
of lithogenic (allochthonous) origin or pedogenic (authigenic) origin. It is of great significance in
loess magnetism study to separate magnetic signals and investigate whether it is magnetite or
maghemite that mainly contributes to magnetic susceptibility enhancement in paleosol. Though

the combination of CBD (Citrate-Bicarbonate-Dithionite) procedure with loess magnetism shed
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light on these questions, the CBD method is still in debate and its mechanism unclear. To better
understand the effects of CBD method on magnetic minerals, in this paper, loess/paleosol
samples from Western Sichuan plateau, Tianshan mountains and Kurtak, Siberia and non-aeolian
samples from Subtropics were undergone CBD treatment. Magnetic parameters, including low-
field magnetic susceptibility, frequency dependent magnetic susceptibility, anhysteretic remanent
magnetization, saturation isothermal remanent magnetization and thermomagnetic curves (J-T
curves), were measured before and after CBD treatment. Changes in magnetic mineralogy,
magnetic concentration and magnetic domain were analyzed. The results suggest that CBD
method is not apparently selective in dissolving various magnetic minerals, the dissolving quantity
is controlled by grain size distribution if the temperature and duration are given. CBD method can
efficiently remove fine grains which have higher ratio between surface and volume, and dissolve a
rim from the outside of the coarse grains resulting in finer grain size. There are multiple
possibilities of changes in magnetic susceptibility after CBD treatment. CBD method can be used

to obtain magnetic signal of pedogenic original. It is not advisable to use the method to separate

lithogenic and pedogenic magnetic minerals in loess from arid or over-wet area.
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(a) MC loess; (b) TS loess; (¢) KR loess.
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Table 1 Magnetic parameters of all samples before and after CBD treatment

i yi/ (107 5m® « kg™ 1) Xia 0/ (20 Xagw/ (107°m? « kg™!) SIRM/(1075Am? « kg™") He/mT
Pre Post Pre Post Pre Post Pre Post Pre Post
MC1 133. 20 15. 36 10. 96 2.54 696. 62 16. 49 748.75 77.30 24. 86 33.85
MC2 143. 90 16.62 10. 01 1.52 689. 96 16.98 828. 82 89.67 25.42 33.52
MC3 129. 80 19. 86 10. 25 1. 46 644. 95 28.79 740. 44 135. 30 26.73 39.74
MC4 110. 40 19. 77 10. 33 1.45 537.74 30.48 662. 89 145.12 27.46 41.13
MC5 74.00 21.12 9.05 2.04 386. 68 23.83 566. 86 147. 28 34.92 36. 36
MC6 58. 80 15.77 8.67 2.70 317.89 19. 16 428. 41 104. 67 36. 14 38.67
MC7 82.10 13.07 9.62 1.03 548. 68 17. 23 544.95 79.99 29.48 37.45
MC8 94. 90 10. 59 10. 85 2.53 613.82 11. 14 503.62 46. 80 28.29 37.25
MC9 71. 30 10. 21 9.12 1.28 450. 00 11. 30 453.76 45.68 27.97 42.11
MC10 61.00 10. 62 10. 16 2.67 321.89 17.91 365. 07 79.11 27.25 48. 05
MCI11 35.30 16. 49 6.23 1.61 144. 17 19.70 360. 16 102. 62 49. 10 41.55
MC12 56. 70 13.90 7.94 1.92 297.31 16.92 405. 85 89. 54 32.61 40.53
MC13 25. 80 9.08 6.20 6.15 96. 37 5.33 135. 26 33.89 27.89 43.00
MC14 77.40 11. 36 9.95 1.15 407. 31 13.18 409. 95 48. 36 31.12 41. 82
MC15 74. 30 13.46 9.69 1. 05 392. 37 29.71 469. 29 120. 07 29.82 48. 32
MC16 121.10 13.01 10. 49 3.13 690. 36 20.67 588.13 86.75 25.73 43.97
MC17 228.40 13.57 10. 90 4.08 1118. 63 25.30 976. 86 74.93 23.08 43.67
MC18 132. 50 12. 84 10. 19 4. 65 657.62 23.41 643.16 81.57 31. 60 42. 85
MC19 78.00 13.58 9.74 0.93 428.92 16.77 478.06 72.20 31.28 34.15
MC20 55.70 9.21 10. 23 4.17 443. 84 14. 42 334. 87 36.92 27.04 44. 66
MC21 56. 30 11.22 9.59 1. 14 334.93 12.12 318. 23 44.59 32.99 38.00
MC22 41. 20 11.87 8.01 3.53 181. 45 19.73 292. 85 96. 64 38.97 45.20
MC23 23.50 17. 37 5.11 2.59 63. 45 21.76 267.56 148. 33 57.61 46.91
MC24 88. 50 12.43 10.73 2.27 510.12 18.58 460. 90 73.16 27.49 42.71
MC25 105. 40 11. 36 10. 25 4.71 647.10 20.63 514.51 57.83 25.56 47.14
TS1 58.13 53.13 0.75 0.53 123. 28 67.79 1214.52 634. 86 61. 36 44. 46
TS2 35.07 29.51 1.71 1.97 109. 90 41.74 737.29 354.75 66. 56 52.11
TS3 37.40 33.43 1.78 0. 84 101. 14 35.74 588. 22 234.46 57.87 44. 04
TS4 52.00 49.45 1.28 1.68 107. 81 53.97 844,42 397.78 53.27 35.83
TS5 49. 33 44.08 0. 68 0.94 102. 86 50. 26 816. 31 356. 07 54.01 40. 90
KR1 223.51 185. 85 2.44 3.92 282. 65 179. 27 1806. 08 674. 71 44.32 23.26
KR2 222.96 210. 47 1.56 0.07 313.23 159.58 1852. 23 1411. 54 45.09 33.02
KR3 121.98 76. 36 2.97 3.72 351. 06 85.75 1317.70 319.56 57.81 26. 85
KR4 113. 06 74.79 0. 77 1. 89 515.58 254. 82 1212.93 427.17 54.63 31. 80
KR5S 155. 16 124. 22 0.33 2.06 318.12 155. 84 1944. 02 614. 70 54. 47 28.15
QZ 1451. 43 1544. 83 0.99 0.53 304. 21 327. 24 3365. 06 3474.68 28. 46 22.58
FZ 60. 80 34.55 2.19 1.50 313. 66 56. 16 2161. 35 569. 18 67.92 43.41

1 : Pre(Post) 43 il #27 CBD AL FEHT (J5).
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