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Fig.3 Energy spectrum curves of authigenic monazite in mudstone of the Shisanlitai Formation,
Sinia System of the Dalian Golden Pebble Beach (A) and of the Changzhougou Formation, Middle
proterozoic of the Ming Tombs District, Beijing(B)
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Table 1 Chemical composition of authigenic monazite (by electron probe wave spectrum analysis) (%)
CBQO} 113203 Nd203 P205 Th02 PI‘QO} Sm 203 Gd203 UO3 Fe203 SiOz CaO
33.28 9.52 17.26 30. 04 2.73 3.12 2.01 0.59 0.19 0.34 0. 56 0.14
25. 88 6.92 22.50 29.36 3.16 3.80 4.57 1.61 0.21 0. 05 0.49 0.49
27.20 6. 81 22.01 26.01 0.94 5.56 5.60 2.41 0. 81 - 0. 44 -
27.04 6.26 22.74 29. 46 1.29 4.00 3.86 2. 88 0.39 - 1.07 -
P,Ce,La, Nd Th ) )
(1 , K REE Si ’
U Th- Pb
, U Th , U 5
Th ,
\ \ Ce XREE ,
ThO: 0 5.48% ( 2, 3) :
2 9 (%) ’ ’
Table 2 Comparison table of main chemical composition of
9 authigenic monazite crysta]s( % ) 2.3. 1 klﬁ N ;”3’5’: +E—Fi ~ ﬁz?gﬁ —E-/fé,/ﬁ & 'fh%’éﬁ&.é]\
P205 Ce203 La203 Nd203 ThO2 Agrk B
(1) 34.92 31.58 12. 13 15.78 4.05 ,
(2) 34.78 45.10 24. 41 12. 49 0. 68 Ce 100 ug/g ,
(3) 30. 99 36.49 16. 10 10. 18 5.48
(4) 30. 04 33.28 9.52 17.26 2.73 ’
35
(5) 29.36 25. 88 6.92 22.50 3.16 )
(6) 26.01 27.20 6. 81 22.01 0.94
(7) 29. 46 27.04 6.26 22.74 1.29 3
(8) 41.31 39.77 18. 48 14. 17 0 ( )
(9) 32.55 35.49 15. 04 13.33 2.43 ’
2 , )
s T hO2
(3
5 2.3.2 BN ETFIARE Ce #2 REE o4
% .
Ce
40
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) 2REE ,
2 ZREE
500 pg/ g, ,
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Table 3 Possible strata in which authigenic monazite and other authigenic minerals might be discovered, and their

chemical composition in Dalian, Beijing and Tiantsin( by Inductively Coupled Plasma Mass Spectrometry analysis)

% Hgl g
Al Fe Ca Mg K Ti Mn P Ba Cu
(
1015 7A(g) 0.13 14.15 0.29 0.07 < 0.20 889. 6 58. 81 < 60.00 22.45 50.85
1010- 18(1) (s) 13.7 4.29 0.23 1.07 6.31 8437 79. 61 472.7 460.4  44.29
( ) 7.91 0.43 0.85 0.24 8.28 3687 186.9 736.2 492.8 43.54
Pt
( )
( ) 8.73 5.71 0.16 0.29 7.2 4421 164.7 496. 4 613.1 77.25
( ) 11.3 1.53 0.18 0.56 4.72 3161 142.5 657.3 287.7 281.4
Pt ( ) 9.78 5.07 0.98 0.5 2.86 4079 393.4 289. 4 655.3  37.79
( ) 8.75 4.97 2.8 0.74 3 4096 301.8 312.1 674.9 19. 84
Hel g
Ga Li Pb Sr Th Vv Zn Ce Y Zr
(
1015- 7A(g) <5.00 2.79 103.5 9.44 6. 11 12.83 32.87 15. 81 10.26  93.66
Z
1010- 18(1)(5) 31.2 41.06 < 13.00 22.04 28.86 175.9 58.95 139.5 21.05 193. 4
( ) 19.5 3.56 108.6 188.5 21.17 59.4 62.75 92.57 12.13 65.8
Pt
( )
( ) 16.9 4.2 54.98 122.47 10.01 101.9 228.3 114.3 19.46  43.86
( ) 23.6 36.9 36.46 90.58 21.64 63. 12 74. 14 126.2 23.51 195.1
Pt ( ) 22.3 42.19 19.65 58.44 19. 95 143.1 42.23 107.3 40. 1 271.8
( ) 19.6 44.2 28.93 65.58 13.62 71.92 50.92 94. 03 22.72  272.2
(PAAS) XREE  Ce 10 ( 5)
( 4 3
2.3.3 La+ Ce+ Nd,Sm+ Gd+ Dy,Yb+ Y #9&%&
e
2
) La+ Ce+ )
Nd 9 ’ ? B
9 b 2
’ s s ?
3 3 -4 4 4
La+ Ce+ Nd. Sm+ Gd+ Dy Yb+ Y K", A", Fe™,Si",Ce™", La",
4 4
La+ Ce+ Nd , Nd™,Th", , ,
5
_ P H:S
, , (KABSBO1w( OH)?2),
, ( Fe2S) ( Fe203) ,

Lat Cet Nd (Ce,La,Nd, Th)PO4 ( 6



122 21

(%) : Na2O 0.38, MgO 0.71, Al203 16. 47, CO20. 13, Si, K, REE
Si02 61. 91, P20s5 0. 07, K20 11. 94, CaO 0. 04, Ti02
1. 06, M nO 0. 03, Fe203 4. 33, FeO 0. 25, H20 0. 88,

2
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Discovery of Authigenic Monazite in Precambrian Sedimentary
Rocks and Its Significance

SONG Tian—rui HE ZhenGun WAN Yu-sheng
ZHANG Qiaoda DING Xiao—zhong

(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037)

Abstract The authigenic monazite have been discovered for the first time in the Shisanlitai Formation, Sinia
System of Precambrian sedimentary rock from Dalian area. That was inspired by the discovery of auhtigenic
galena in the Gejiatong Formation. There are listed in this paper same examples of North China, where are
abnormal high contents of Ce and REE in the Precambrian sedimentary rocks being expected to find authi-
genic monazite either in above areas or to offer the possibility using U, T h-Pb isotopic method for geo-age de—
termination. T his paper introduces new data of authigenic monazite, which recently have been found in Mid-
Proterozoic strata of the Ming T ombs District, Beijing. T he electron scattered forms of authigenic monazite
are quiet different with crystalline forms of magmatic, metamophzeic, and placer monazite grains. This paper
recognizes that high contents of REE, especially, higher LREE of Proterozoic mudstones are deposits near
old continental crust. The statistical data of La+ Ce+ Nd, Yb+ Y, and Sm+ Gd+ Dy ratio and plotting in a
triangle diagram with Preterozoic mudstones of the Ming T ombs District, Beijing, Golden Pebble Beach,

Dalian, and Liaoning Province shows that those samples with more La+ Ce+ Nd belong to near old continen—
tal crust deposits. This paper compares for the first time with the Proterozoic sedimentary rocks of North
China and phosphate rocks of Sinian System of South China showing the later plotted points far away from
La+ Ce+ Nd end point due to the phosphorus element from ocean upwelling. According to analysis of sedi—
mentary environment of the Shisanlitai Formation, Sinian System of Dalian the authigenic monazite should be
formed by biomineralization processes. It is demonstrated that local sub—reducing environment under entire
oxidation environment created authigenic monazite formation, based on which a reef-back lagoon biomineral —
ization model has been established in this paper. Meanwhile, it is supposed that the Precambrian sedimentary
rocks with rich rare earth elements of North China might be the oresource beds of the huge rare earth miner—
al deposits of the Baiyun Obo, Inner Mongolia.

Key words authigenic monazite, Precambrian, sedimentary rocks, biomineralization, rare earth elements



