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Tablel Trace element data of the bedded - chert samples ( x10° ©)
SS @BPG-1  GBPG-2 1 2 3 4 5 6
SN (Recoom.)  (Ands9  XCM2-2 XCM-4 XCM-6 XCM7-2 XCM8-2 XCM - 11 ue Lc
Y 19.5 20.5 139.68  252.90  158.39  206.44  552.68  201.83  251.98 11.6 38
Cr 59.6 62.6 101. 15 79.41 54.19 40.89 74.53 78.50 71.44 18.6 99
Co 30 33.0 2.41 3.55 31.50 3.48 1.26 9.64 8.64 14.3 37.4
Ni 80.3 79.0 8.04 13.58 79.49 21.18 32.70 62.53 36.25 52 79
Cu 18.6 19.4 104.01 68.11 66.06 52.64 72.57 145. 36 84.79 14 17
Zn 1.35 24.68 41.87 512.87 66. 02 128.68  121.51  149.27 1.4 1.4
Ga 3.53 1.07 1.34 2.85 1.03 1.82 1.43 1.59 2.0 1.3
Ge 56.2 57.9 0.73 0.77 0.66 0.54 1.11 1.30 0.85 110 41
As 363.5 382 7.94 9.28 25.49 11.65 49.53 34.25 23.03 316 352
Rb 18 18.5 1.38 2.62 9.86 1.56 12.30 2.68 5.06 20.72 7.2
S 231.8 236 588.90  107.30  529.73 52.59 55.08 143.29  246.15 237 165
Y 9.93 10.3 2.35 1. 80 58.94 11.81 17.90 22.41 19.20 25.9 28.1
zr 1.7 1.64 3.59 4.89 12.83 5.35 14.46 9.05 8.36 1.4 0.6
Nb 0.129 0.45 0.59 1.39 0.66 1.28 0.93 0.88 0.055 0.080
Mo 0.109 2.87 5.02 3.41 4.91 56.53 25.46 16.37 0.102 0.101
Ag 0.028 4.42 8.73 0.32 13.45 1.43 6.67 5.84 0.061 0.052
cd 0.970 0.55 1.21 26.79 1.24 0.26 0.13 5.03 2.5 2.1
In 0.340 0.06 0.02 0.01 0.03 0.01 0.01 0.02 0.31 0.30
Sn 0.32 0.333 1.56 0.64 0.70 1.77 0.71 1.60 1.16 5.8 0.8
S 908 881 1.17 1.11 2.14 1.34 3.71 2.79 2.04 668 568
Cs 6.07 6.65 0.23 0.32 0.56 0.30 0.55 0.27 0.37 5.8 4.0
Ba 0.4 0.369 15695.18 2260.56 12382.62 313.07  195.65  821.57 5278.11 1.5 0.48
Hf 0.383 0.19 0.13 0.30 0.11 0.37 0.16 0.21 1.4 0.6
Ta 0.305 0.05 0.03 0.09 0.02 0.10 0.04 0.05 0.75 0.26
w 14.1 12.0 0.34 0.68 0.74 0.43 0.40 0.64 0.54 17 12.5
Tl 0.087 0.13 0.18 0.23 0.18 0.38 0.29 0.23 0.123 0.037
Pb 11.23 11.9 53.16 14.19 23.04 7.25 12.79 10.16 20.10 10.3 6.6
Bi 0.9 0.912 0.03 0.02 0.16 0.07 0.06 0.19 0.09 2.5 0.93
Th 19.5 20.5 0.31 0.36 1.73 0.33 0.96 0.48 0.69 11.6 38
U 59.6 62.6 4.30 5.45 4.15 4.48 13.5 13.56 5.91 18.6 99
Th/ U 0.07 0.07 0.42 0.07 0.07 0.13 0.12 0.62 0.38
Rb/ St 0.002 0.024 0.019 0.030 0.223 0.019 0.021 0.348 0.116
:@BPG ;@BPG- 1 ;BPG- 2 i@BPG-1 @BPG- 2
SS- SN - :UC- iLC- ;uc LC Wedgoh [ XCM - 6
Cd Ag Mo As S (200 3.2 (REE)
Cr Ni REE
, , [24]
Rb Zr Cs Hf Ta W Tl Bi Th
[20], [1 4,25 31,3 36] REE
2
3 4 2 3
Th/ U Rb/ S 0.07 0.002 321 cece’
0.13 0. 223, 0.12 Cel Ce” 0. 42
0.021 Th/ U Rb/ Sr 0.83, 0. 60 Cel Ce*
[21 23]
' ' 0.42 0.79, 0.57 Ce
Th/ U Rb/ S
’ , Cel Ce’
( ) 0.29 0.58 1.03 '3
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Cel Ce” Ce , (La/Ce)n8 3.5,
Ce [1].
3.2.2 (La/Ce)n (Lal Ceo) y (2 3)[134
REE (L& Ce)y (La/ Ce)n 1.36 3.13,
2.07 ,
, (La/Ce)n
(La/Ce)n= 1, 3.2.3 EWEU"
(La/Ce)n= 1 , Euw Eu’
(34 5.54 : 0.73
2 (%109
Table2 REE data of the bedded - chert samples ( x10™ ®)
ss @BPG- 1 @BPG- 2 1 2 3 4 5 6 NASC
SN (Recoom. ) (Andyss)  XCM2-2 XCM-4 XCM-6 XCM7-2 XCM8-2 XCM- 11
La 52.95 52.7 3.62 1.51 32.3 3.24 5.42 7.95 0.310 32
Ce 103.2 107 2.64 1.96 54.1 3.75 7.21 7.33 0.808 73
Pr 11.45 11.7 0.470 0.277 6.92 0.721 1.32 1.67 0.122 7.9
Nd 43.3 41.8 1.57 1.02 29.3 3.11 5.72 7.92 0.600 33
Sm 6.79 6.91 0.383 0.175 6.17 0.662 1.45 1.73 0.195 5.7
Eu 1.79 1.74 0.687 0.133 1.59 0.201 0.334 0. 465 0.0735 1.24
Gd 4.74 4.89 0.366 0.179 6.10 0.923 1.59 2.22 0.259 5.2
Tb 0.6 0.622 0.056 0.031 0.923 0.156 0.268 0.313 0.0474 0.85
Dy 3.26 3.32 0.260 0.180 5.69 1.09 1.74 2.30 0.322 5.8
Ho 0.69 0.646 0.053 0.045 1.23 0.287 0.414 0.555 0.0718 1.04
Er 2.01 2.09 0.170 0.138 4.00 0.909 1.13 1.82 0.210 3.4
Tm 0.3 0.284 0.041 0.029 0.521 0.139 0.195 0.248 0.0324 0.50
Yb 2.03 1.96 0.168 0.174 2.60 0.779 1.08 1.28 0.209 3.1
Lu 0.31 0.324 0.020 0.030 0.354 0.132 0.171 0.177 0.0332 0.48
) 10.50 5.88 151.80  16.10 28.03 35.97 3.29 173.21
:GBPG {GBPG- 1 :GBPG- 2 {BPG-1 GBPG- 2
SS- ‘SN - : Boynton®?! | (NASC) Haskin [®¥] XcMm- 6
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10.00 ¢
100.00
[as
gﬁ
&=
fay
™ 1000}
of
3
1.00 ¢
0‘10 | 1 1 1 1 1 1 1 1 i 1 1 1 J 0.01 1 L 1 1 1 1 L 1 1 1 ] 1 1 1
La Ce Pr Nd SmEu Gd Tb Dy HoEr TmYb Lu La Ce Pr Nd SmEu Gd Tb Dy HoEr TmYb Lu
3 4

Fig.3 Chondrite- normdized REE patternsof the bedded chert

Fig.4 NASC- normalized REE patternsof the bedded chert
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Table 3 Some REE parameters of the bedded-chert samples
SS 1 2 3 4 5 6
SN XCM2 - 2 XCM - 4 XCM - 6 XCM7- 2 XCM8 - 2 XCM - 11
EW Eu” 5.54 2.28 0.79 0.79 0.67 0.73 1.80
Cel Ce” 0.42 0.68 0.83 0.57 0.63 0.46 0.60
(La/ Ce) 3.58 2.01 1.55 2.25 1.96 2.83 2.36
(La/'Lu) 19.38 5.38 9.76 2.63 3.39 4.81 7.56
(La/ Sm) 5.95 5.42 3.29 3.08 2.36 2.90 3.83
(Gd/ Yb) N 1.76 0.83 1.90 0.96 1.19 1.40 1.34
N Euw Eu * 8.05 3.29 1.14 1.10 0.96 1.03 2.60
A Cel Ce * 0.42 0.65 0.79 0.53 0.59 0.44 0.57
g (Lal/ Ce) 3.13 1.76 1.36 1.97 1.71 2.47 2.07
(La/Lu)y 2.72 0.75 1.37 0.37 0.48 0.67 1.06
(Lal Sm) n 1.68 1.53 0.93 0.87 0.67 0.82 1.08
(Gd/ Yb) 1.30 0.61 1.40 0.71 0.88 1.03 0.99
6 6 3.2.4 (La/Lu)y
5 5 (La/Lu)N
u 2.72 0.67,
f,;’ 4 = 4
- I 1.06 F- MH J(La/Lu)y
o og
2 O # 3 0.65 85 km
2 2 1.15, 2.70,
o L 0.79 [ F- MH
0.4 05 0.6 0.7 0.8 0 2 4 6 8 10
Ce/Ce* Euw/Eu* (La/Lu)n ,
6 6
5 5 3.2.5 YREE
LA 2 4 SREE  XCM-6  (
g
. & ) , S REE
# 3 #* 3 R -
® 10.50 x 10" 8, 35.97 10" °
2 2 (F- MH
1 1 . . ) SREE 10.9x10°°©
1.2 16 20 24 28 32 0408 1216 20 24 - 6[3]
(La/Ce), (La/Lu), 120 km 72.6x10
5
Fg5 The changesof sme NASC- normdized
REE parameters along the section
4
Eu Eu” 8. 05
1.03 Eu ( Euw Eu”
* : 30 *
Ew Eu 10 ,Michard , 1989) [*"] Ce/C’ (La/Ce)y (LaLu)y 3
F- MH , 75 km ,EU REE
Eu’ , 1.35 1. 023 ,
Euw Eu’

Eu Eu”

[37]
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Rare Earth and Trace Bement Patterns in Bedded - chertsfrom
the Bottom of the Lower Cambrian in the Northern Tarim Basin,
Northwest China :Implication for Depositional Environments

YU Bingong'? CHEN Jiangang® LI Xingwu! LIN Changong?
1( China University of Geosciences, Beijing 100083)
2( Key Laboratory of Lithosphere Tectonicsand Exploration, Minisry of Education, Beijing 100083)

Abstract Black rock series at the bottom of the Lower Cambrian in the Northern Tarim Basn, China, is com-
posed of black shalesinterbedded with thin - bedded cherts. Sx chert sanples were systematicaly collected from a
vertical section of 8.8 metersin depth in Xiaoerbulak , Northern Tarim Basn. The cherts were crushed and aner
lyzed for trace element and rare earth concentrations. Trace dements suchasV , Cu, Zn, U, Pb, Ba, Cd, Ag,
Mo, Asand Sb are highly enriched , and others such as Rb, Zr, Cs, Hf , Ta, W, Tl , Bi and Th are highly deplet-
ed in the cherts. These trace element patterns suggest that the cherts may be of deep crusta origin. The low ratios
of Th/ U and Rb/ Sr further suggest that the chertsareof earth interior sourcesor received hydrothermal input dur-
ing their depostion. The chondrite- normalized Ce/ Ce ~ ratio rangesfrom 0. 42 to 0. 83, with an average of 0. 60.
North American Shale Composite (NASC) - normalized Ce/ Ce” ratio rangesfrom 0. 42 to 0. 79 , with an average
of 0.57. Negative Ce anomdies are digtinct. Y REEsin the cherts generally increase from 10. 50 ppm at the bot-
tom to 35.97 ppm at the top of the sampled section. NASC - normalized (La/Lu)y ratio decreasesfrom 2. 72 at
the bottom to 0.67 at the top. NASC- normdized (La/ Ce)y ratio increasesfrom 1. 36 at the bottom to 3. 13 at
the top. These REE patterns are very dmilar to those for the cherts deposted in the pelagic ocean - badn floor in
the Franciscan Complex exposed at Marin Headlands, Cdifornia (F- MH chert) (Murray et al. ,1991) . Chon-
drite- normalized Ew Eu ~ value markedly decreases upward in the section from 5. 54 at the lowermost to 0. 73 at
the top , and NASC - normalized Eu/ Eu ~ val ue decreasesfrom 8.05 to 1.03. The relatively high Eu/ Eu " ratio for
the chertsfrom the North Tarim Basnis most likely due to a hydrothermal input (e.g. , EW Eu”~  10). The sys
tematic decrease of Eu/ Eu ™ ratio from the bottom to the top of the section reflects that the hydrothermal input is
the largest in the lowermost portion of the section and gradually decreases upward. These geochemica characteris
ticsindicate that the chertsfrom the bottom of the Lower Cambrian in the Northern Tarim Basn should be de-
podted on a pelagic ocean - basn floor in proximity to the mid ocean ridge that provided much interior source/ hy-
drotherma input , but thisconclusonisin quite contradiction to that from the sedimentological research. On the
badsof the comprehendve studiesof regional geology and geochemistry of black shales, it isconsdered that the up-
welling carries the substancesformed in the pelagic ocean floor onto shelf to deposit , which resultsin the pelagic
geochmica characterigtics of the bedded cherts degposted on shelf.

Key words chert, rare earth and trace elements, depodtiona environment , Northern Tarim Basn



