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1 (%)
Table1 Comparison of chemical analysis data of mudstone and electron probe

analysis of mica in mudstone with related inf ormation of phengite( %)

Na,0 MgO ALO; Si0, P05 K0 a0 TiO, MnO Fe05 FeO H,0 €O, BaO

0.38 0.71 16.47 61.91 0.07 11.94 0.04 1.06 0.03 4.33 2.25 0.88 0.13

1 0.26 1.14 30.45 54.64 0.11 11.20 0.19 2.01
2 0.18 0.99 29.59 54.95 0.13 11.32 0.07 0.43 2.35
3 0.01 1.82 29.44 53.44 0.08 10.38 0.01 0.68 4. 14
4 0.24 1.23 32.42 47.56 11.25 0.10 0.20 0.05 1.82
5 0.04 1.18 32.78 46.27 9.86 0.18 0.94 0.09 6.01
[5]5 1.97 2.49 30.11 50.05 9. 80 0.14 0.01 1.47 0.43 3.58
G2 0.17 2.73 25.87 48.55 10. 90 0.44 0.07 6.21
( Zz(; 0.16 3.72 24.46 50.91 10. 99 0.54 4.37
[6]) E 0.03 3.95 21.74 52.23 9.80 0.06 1.09 0.08 5.51
D 0.08 6.10 22.62 53.64 11.26 0.02 0.98 0.03 0.28
TACISOWCA) ’
(1~ 5Hm) (20 Um ) (30 Pm
i) (20~ 60 Hm)
3.1
0 ( 3 3
‘f' 2REE 330. 69, LREE266.15, HREE 64. 54, La
(N) / Yb (N) 12. 44, 8Eu 0.75, 6Ce 1.17
3 )
K (NASC), (ES)
cs (PAA S) [8],
U\J Fo Mo . j'\ Fo 9 s )
it St 2508 o Curmer OCEO Y (AT c) ) : ‘ T Eu ( 3)
, La (N) / Yb (N)
1 12. 44, (NASC7. 0, PAAS
Fig.1 Electron probe analysis curve 9.2,ES8.4), ,6Cel. 17
of phengite by energy spectrum 3.2
X— , s
( )

2, 2
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2 (1 (2) X—
Table 2 Comparison of X—ray diffraction analytic data of original
mudstone sample ( 1) with American Sudan Basin muscovite (2)

(1) (2) @ (2)
1 d (A) 1 d(g) 1 d(A) 1 d(;\)
> 100 9.969 10.2 2.3809 8 2.384

19. 8 9. 950 4.5 2.2489
5.9 7.1524
28.5 4.9797 53 4.991 4.3 2.2002 5 2.254
3.9 4. 8059 8.9 2. 1461 2.222

19 4. 460 2.197
12.5 4.4655 14.7 2.1277 12 2.136
3.3 4.2962 65.3 1.9939 47 1.999
3.8 4.2497 9.4 1.9692 1. 966
9.0 3. 8764 10 3.873 6.1 1.7279 1. 885
9.1 3.7264 5.5 1. 6861
25.4 3. 4920 8 3.596 11.4 1.6613 10 1. 654
100.0 3.3223 > 100 3.331 18.5 1. 6453 3 1.614
19.7 3.1954 10 3.110 3 1. 638
26. 4 2.9844 9.4 1.5227 2 1.551
19.0 2.8586 16 2. 844 15.1 1.5018 6 1.521
16.6 2.7882 11 11.502
15.2 2.5874 15 2.598 6.0 1.4522

27 2.564 13.7 1. 3509
30.4 2.5614 11 2.499 11.7 1. 3380
14. 3 2.4925 6.7 1.2933
8.8 2.4552 7 2.457 7.3 1.2478
3000 CPS ms T ; T y r r .

S
)
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Fig.2 X —ray diffraction curve of original mudstone sample (S: characteristic peaks of mica)
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3 (He/e)
Table 3 Analytical data of rare earth elements of mudstone (Hg/ g)
La 57.22 241.43 Ce 130. 80 213.73
Pr 13.05 200. 77 Nd 54.21 116. 08
Sm 8.89 58.76 Eu 1.99 34.31
Gd 7.30 35.52 Th 1.29 34. 49
Dy 6. 56 25.83 Ho 1.23 21.73
Er 3.55 21.45 Tm 0.51 20. 00
Yb 3.30 19. 41 Lu 0. 46 18. 11
Y 34.31 Se 6.03
W1 1. 17 17 1 1.1 1T T T 11
I 1 4
(1)
100:‘ .
Las -
B + i
: ] (2)
[ UERBATH 7] ,
x| 4
L T T O, | ( 3)
ERERRAHEH A
{ ) (4)
0 | | | | | | 1 | 1 | | | |
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
. (5)
(o, 10, 117
(NASC) (ES) ’
(PAAS) Th —Pb ,
Fig.3 Comparison curves of rare earth elements of mudstone (SHRIM P)
samples with North American platform Shale ( NASC), (6) 4/

European Shale (ES), and Post Archean Shale of Gz, 13],

Australia ( PA AS)

4
Table 4 Electron probe analytial data of authigenic monazite by wave spectrum

C6203 LazO3 Nd203 PZOS Th02 Pr203 Sm203 G(1203 U03 FPQO3 SiOz CJO

1018( 1) 33.28 9.52 17.26  30.04 2.73 3.12 2.01 0.59 0.19 0.34 0.56 0.14
1018(2) 25.88 6.92 22.50 29.36 3.16 3.80 4.57 1. 61 0.21 0.05 0. 49 0. 49
02- 1018(1) 27.20 6.81 22.01 26.01 0.94 5.56 5. 60 2.41 0. 81 0.44
02— 1018(2) 27.04 6.26 22.74  29.46 1.29 4.00 3.86 2.88 0.39 1.07
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Fig.4 Back scattered image of authigenic monazite in mudstone(upper) and energy spectrum curve ( low er)

Hoft  AIPTF) BT ARA R T 23 h B S
RlE ZAk, BT R4 5 Al 1 RUUR & 2R, XY
HES R EEERE RR, £ 6 oo hth LT E
SATE B K HR SR MK P Tk, 1 L —IF B

( References)

[J].
, 1999, 17: 663~ 667 Song T ianrui. Discovery of authigenic

rare warth minerat Monazie in Precambrian sedimentary rock of Dalian

area and its significance| J]. Acta Sedimentobgica Siica, 1999, 17
(Supp) : 663~ 6671]

Maksimovic Z T, Panto G Y. Authigenic rare earth minerak n karst
bauxite and karst nickel deposits[A]. In: Jense A P, Wall F, Williams
C T, eds. Rare earth minerals, chem stry, origin and ore deposits|[ C] .
Chapman and Hall, 1996. 257~ 279

— [M]. : ,
1996. 1~ 174 Qiao Xiufu, Song T ianrui, Li Haibning et al. Genetic
stratigraphy of the Sinian and Lower Cambrian Strata in Shouth Liaon-
ing Povince —Guide Book of National Scenic Area of Jinshitan Beach



3 433
[M]. Beijing:Scince Press, 1996. 108~ 127] 9 - [J].
s . [ M]. , 1988, (2): 129~ 135[He Zhengjun. REE geochemistry of middle
,1996. 123~ 126[ X u Zhiqing and Chui Junwen. Tectonic dynam- Proterozoie Mesozic Pelies in Liaoning Province[ J]. Geochemistry,
ics of continental mountain chains deformation[ M ]. Beijjing: M etallur- 1998, (2): 129~ 135]
cal Industrial Press, 1996. 108~ 127] 10 s s [M].
[M]. , 1991. 45~ 50, 111~ 116, 181~ 182[ Song T ianriu, Zhao
,1977. 660, 700, 726, 754 [ Instiute of Geology and Mineral Zhen, Wang Changyao, et al. Proterozoic sedimentary rocks in North
Deposits, CAGS. Micrsopic determination tables of transparent mines Chinal M |. Beijing: Scentific Technological Publishing House, 1991.
als] M]. Beijing: Geological Publishing House, 1977, 660, 700, 726, 166~ 184]
754] 11 > s
6 R s . — [JI. , 1988, (4): 31~ 37[ Chang Liancheng, Lou Den-
[J]. ,2002, 18(4):526~ 530[LiR W, SunS, LiZ, et greng, Wang Shourong, et al. Geology and geochemistry of Lam-
al. Contrbution of High-pressure and ultrahighpressure rocks to the pwoite in Datong area, Shanxi Province[ J]. Journal of Mineralogy and
Jurassic sedimentation in Hefeibasin[ J]. Acta Petrologica Sinica, 18 Petrology, 1998, 18(4): 31~ 37]
(4): 526~ 530] 12 R . [M].
7 . [M]. , 1992, 230~ 238 , 1996. 36~ 38[ Bai G and Yun Z X. Investigation on geological

[ Ren Leifu. Clay minerals and mudstones| M. Beijing: Geological Pub-
lishing House, 1992. 230~ 238]

features and origin of Baiyun Obo mmeral deposits| m]. Beijing: Geo-
logical Publishing House, 19996. 36~ 38]
8 Taylor S R, Melennan S M. T he continental crust: its com position and 13
evolution[ M]. London: Blackwell, Scientific Publication, 1985. 9~
140

Drew L J Qingrum M, W eijuns S. Baiyun Obo iron-rare-earth-niobium

deposits, Inner Mangolia, China [J]. Lithos, 1990, 16: 43~ 65

A K and REE Rich and Authigenic Moazite-bearing Phengite Mudstone

SONG Tian-rui ZHANG Qiae-da

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

WAN Y usheng

100037)

Abstract A paper entitled discovery of authigenic monazite in Precambrian sedimentary rock of Dalian area and
its significance has been issued in the{A cta Sedimentologica Sinica® (1999). After that we have got financial sup-
port for continuing study by the Chinese National Natural Scientific Foundation (No. 40172044) . This paper intro-
duces the new achievements of the mudstone study as follows: (1) characteristic chemical composition: KO 11.
94% , ALO316.47%, Si0,61.91%; REE 330.69,He/ e, LREE 266. 15Hg/ g, Ce 130. 80He/ g; La(N)/Yb(N)
12. 44, 8Eu 0. 75, 6Ce 1. 17; ( 2) the main rock-frming mineral com position is phengite, which is determined by elee-
tron probe analysis of enery spectrum and w ave spectrum methods and compared with X ray diffraction curve. The
phengite was altered from illite by influence of deep diagenesis and Mesozoic thrust tectonic movement; ( 3) the aw
thigenic monazite was also suffered by the diagenetic and tectonic influences showing in the crystal form ty pes such
as scattered mint grains, single needle-like crystal, aggregate of crystals and connected crystals, etc. The size of
authigenic monazite crystals is from 1 to 60 Pm, which are quiet different from the short monoclinic prism taken
from metamorphic, magmatic rocks or clastic placers. According to above, this paper concludes that the mudstone
is a K and REE rich one, which created favorable inner outside environment for authigenic monazite formation.
M eanw hile this paper emphasized on that the wide spread Proterozoic strata in North China might contain many
REE-rich beds with authigenic monazite to be used for U, Th-Pb isotopic timing study. It is proposed that the
REE-rich beds might be the mineral source of the huge rare earth mineral deposits of the Baiyun Obo along the
margin of North China platform.
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