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Fig. 3 The internal construction of regular ferromanganese nodules in the Quaternary red earth
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Fig.2 The internal construction of ferromanganese nodules in the paddy soil of Jinhua, Zhejiang
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Table2 Themajr elments oxide canposition of ferran anganese nodules i the paddy soil and the Quatemary red earth (% )

SO, AL, Fe Oy MnO, C K,0 MO NaO Mn/Fe
2p 27 98 8. 08 37.92 12. 58 0.47 0.22 0.29 0. 09 0.33
2p 76 64 8. 34 4.75 3. 50 0.47 0. 82 0.33 0. 20
4p 5373 10. 05 12. 76 17. 06 0.89 2.02 0. 44 0. 92 1. 33
4p 73 50 12. 82 3.07 8. 82 0.53 2. 98 0.53 1. 20
40 87 9.07 25. 34 14. 82 0.68 L. 12 0.37 0.51 0. 58
75 07 10. 58 3.91 6. 16 0.50 1. 90 0. 43 0. 70
47 40 10. 51 12. 64 9. 27 0.09 0. 72 0. 34 0. 09 0..73
7139 13. 54 6. 01 0.22 0.07 1. 23 0. 48 0. 10
47 24 10. 68 10. 72 10. 29 0.14 0. 76 0. 31 0. 10 0. %
63 46 17. 76 7.53 0. 15 0.09 1. 32 0. 51 0. 11
47 32 10. 595 11. 68 9.78 0.11 0. 74 0.32 0. 10 0. 4
67 42 15. 652 6.7 0.19 0.08 1. 28 0. 49 0. 11
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Table 3 The enrichment to the majr elen ents of fran angan ese nodu ks
() (N) () (N)
N /S N /S

S0, 67.425 47. 320 0. 701 8 S0, 75 075 40. 871 0.544 4
A L0, 15.625 10. 595 0. 678 1 AL0;, 10 584 9. 066 0.856 6
Fe,0, 6.770 11. 680 1. 7253 Fe,0, 3.911 25. 343 6.480 0
MnO, 0.185 9. 780 52. 864 9 MnO, 6.156 14. 825 2.408 2
C 0.080 0. 115 1. 437 5 (oF) 0.501 0. 683 1.363 2
K,0 1.275 0. 740 0. 580 4 K,0 1. 896 1122 0.591 8
MO 0. 495 0. 325 0. 656 6 MgO 0.433 0. 370 0.854 5
Na, 0 0.105 0. 950 9. 47 6 Na,0 0.702 0. 505 0.719 4
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Fig 4 The enrichment to the mapr elan ents of fenomanganese

nodules bet een the quatemary red earth and paddy soil

4
Table4 The enrichment to the trace elem ents of femomangan ese nodu ks
S N S N
N /S N /S
Pb 70.288 2 056. 465 29. 258 As 7.997 257. 825 32. 240
Co 37.208 1 029. 181 27. 661 P 58. 638 3 147. 334 5. 402
As 11. 261 116. 149 10. 314 Ba 566. 547 2 879. 273 5. 082
Ba 300.014 2 833. 102 9. 443 AY 69 560 263. 952 3.795
Br 1.172 3. 743 3. 194 Se 5.622 13. 763 2. 448
Se 9.906 23. 163 2. 338 Pb 43 367 92. 738 2. 139
Cu 23.463 47. 118 2. 008 Zn 66 531 113. 285 1. 703
P 265.750 509. 898 1. 919 Cs 8. 808 14. 597 1. 657
Ni 22.104 41. 037 1. 857 Ni 15 575 25. 365 1. 629
Zn 67.110 103. 251 1. 539 Co 55570 87. 127 1. 568
v 121.994 172. 782 1. 416 Br 0.748 1. 153 1. 541
Ga 19.512 22. 870 1. 172 Cu 13 398 18. 420 1. 375
Sr 35.065 36. 544 1. 042 Ga 14 127 16. 762 1. 187
Zr 330.373 337. 192 1. 021 Sr 68 328 73. 031 1. 069

Ti 6 388. 132 5 683. 722 0. 890 Rb 95 421 75. 742
Rb 93. 865 83. 472 0. 889 Ti 5 177. 161 4 074. 265

. 794
. 787

0.

0.
Nb 23.326 19. 362 0. 830 Nb 24 642 13. 337 0. 541
Hf 10. 088 8. 282 0. 821 Zr 353. 741 186. 919 0. 528
0.

Cs 11.887 6. 814 0. 573 Hf 10 450 4. 678 . 448
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The Composition and D positing Condition of
Ferrom anganese Nodules D eveloped n Quaternary Red Earth
and Paddy Soil n M id-subtropica Zonig China
YEW ei, ZHNEG W anxiang, L1Fengquan', ZHU Liong', YANG Lihuf, LI Jianwu'

(1. College of T ourisn and R esource Managem ent of Zhejiang N om al University Jinhua 321004 Zhejiang
2. AnhuiN om al University Wuhu 241000, Anhuj China )

Abstract: The stucture and elemental geochem istry of ferro-m anganese nodules developed n he paddy soil and

the Quatemary red earth were studied. A ccumulatbn mechanisns of FeM n nodules and enviromm ental m plication

were discussed.

F irstly,

the external patterns ntemal stucture and e bmen tal can positions of FeM n nodules n the paddy soil and

he Quaternaty red earth have certan sin ilarities but there are differences in same degree. Secondly both the
nodules i Quatemary red earth and paddy soil resulted fran the alternatbns of the redox. Thid the physical and

chen ical characteristics of FeMn nodules developed n paddy soil suggest a stiong reductbn and a poor ox dation

process. Campared w ith the fomer the nodules occurred in the Quatemaiy red earth were deposited in a strong ox

dation. This means that the environmentw as hot and dry durng the nodule accumulation. The climate env ironm ent

w as unstable.

Key words, Quaternary red earth, paddy,soil he ferroim anganese nodule



