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Characteristics of rare earth elements in Lower Cambrian Qiongzhusi
Formation in northeastern Sichuan Basin and its geological implications .
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Abstract: The Qiongzhusi Formation is an important shale gas production layer in the Sichuan Basin. A case
study was made in the Yangba section of the northeastern Sichuan Basin. Samples were collected for rare earth
and trace element analyses from the Lower Cambrian Qiongzhusi Formation in the study area so as to reveal the
tectonic settings, provenance features and sedimentary environment when favorable source rocks were deposited.
The distribution pattern and parameter characteristics of rare earth elements indicated that the Qiongzhusi Forma-
tion had a relatively consistent material source, mainly a passive continental margin. The parent rocks were
mainly composed of sedimentary rocks and granites. When carbonaceous shale was deposited at the bottom of the
Qiongzhusi Formation, the content of clay minerals increased in land sourced debris.The 6Ce and V/Cr parame-
ters indicated that the bottom of the Qiongzhusi Formation was deposited in an anoxic reducing environment,
while the middle and upper parts were deposited in a dysoxic—suboxic environment.
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Sichuan and lithological column
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Table 1 REE contents of Qiongzhusi Formation, Yangba section, northeastern Sichuan 107°

5 la Ce Pr Nd Sm Eu Gd T Dy Ho Er Tm Yb Lu
1 30.7 553 6.65 229 3.83 085 343 051 3.17 0.64 1.84 027 190 0.32
2 209 537 6.56 230 424 086 3.63 055 3.33 0.70 1.89 027 1.88 0.29
3 303 585 7.20 250 4.52 093 393 0.61 3.59 0.74 210 030 2.01 0.33
4 257 452 535 179 3.15 074 266 042 251 053 1.51 024 1.62 0.6
5 30.0 547 6.84 243 466 098 386 0.56 3.22 0.61 1.69 026 1.76 0.26
6 37.7 735 896 319 549 1.14 425 0.62 3.59 0.74 2.03 031 204 0.34
7 29.1 59.0 7.05 26.1 507 1.10 442 0.68 3.8 0.75 206 030 1.94 0.30
8 27.6 565 7.17 267 564 1.13 505 0.75 429 0.83 2.10 0.33 2.05 0.30
9 27.0 53.0 6.42 231 449 1.00 402 0.61 3.58 0.73 1.97 030 1.95 0.30
10 346 69.5 846 315 620 134 539 0.8 451 0.87 242 036 226 0.36
11 32.0 623 7.98 29.0 569 127 524 079 4.62 0.92 240 034 227 0.34
12 248 48.1 6.04 21.8 426 091 3.68 057 329 0.67 1.85 027 1.71 0.8
13 33.6 669 846 30.8 6.08 1.17 526 0.85 491 1.01 278 040 272 0.42
14 32.1 639 7.74 279 541 1.07 500 0.77 469 0.92 250 039 260 0.38
15 31.5 612 7.84 29.0 592 129 543 0.84 498 1.01 274 041 257 0.41
16 28.9 571 7.26 27.1 544 1.10 508 0.78 479 0.94 252 037 253 0.38
17 262 524 679 256 5.19 120 502 0.77 4.61 0.91 250 035 229 0.35
18 334 615 7.57 270 510 1.06 4.87 0.77 4.67 098 271 042 278 043
Bk B 1) 03 08 012 06 0.19 0.07 0.26 005 0.32 007 021 0.03 021 0.03
NASC ] 32.0 73.0 7.90 330 570 124 520 0.85 580 1.04 3.40 0.50 3.10 0.48
PAAS3] 38.0 80.0 890 320 560 1.10 470 0.77 440 1.00 290 040 2.80 043

£2 IR HMEE R FAMKUZSE A TEHE

Table 2 Geochemical parameters of Qiongzhusi Formation, Yangba section, northeastern Sichuan

- 211(3)1?5/ zféeiE/ ZI;I(I;?_EE/ ZZL;;;E/ (La/Sm)y  (La/Yb)y (Gd/Yb)y &Ce &Eu  Ce,,,  V/Cr “’(T;C)/
1 13231 12023 12.08 9.95 5.04 10.89 146 0.89 070 -0.06056 4.6  3.58
2 130.80  118.26 12.54 9.43 4.44 10.72 1,56 0.88 0.65 -0.06544 23  3.66
3 14006  126.45 13.61 9.29 422 10.16 158 092 066 -0.04251 2.6 391
4 10779 98.04 9.75 10.06 5.13 10.70 132 088 076 -0.06323 57  3.70
513370 121.48 12.22 9.94 4.05 11.49 177 0.89 0.69 -0.06508 8.8  3.47
6 172.61  158.69 13.92 11.40 432 12.46 168 093 070 -0.04143 34 212
7 14169 127.42 14.27 8.93 3.61 10.11 184 096 070 -0.03193 50  0.59
8 14049 12474 15.75 7.92 3.08 9.08 1.99 095 0.64 -0.03798 29  0.56
9 12847  115.01 13.46 8.54 3.78 9.33 1.66 094 071 -0.0398 2.0  0.46
10 168.57  151.60 16.97 8.93 3.51 10.32 192 095 0.69 -0.0379 43 0.6
11 15516  138.24 16.92 8.17 3.54 9.50 186 091 070 -0.05092 1.8  0.29
12 11823  105.91 12.32 8.60 3.66 9.78 174 092 0.69 -0.04857 23  0.33
13 16536 147.01 18.35 8.01 3.48 8.33 1,56 093 062 -0.04270 1.9  0.28
14 15537 138.12 17.25 8.01 3.73 8.32 155 095 062 -003581 1.8 024
15 15514 136.75 18.39 7.44 3.35 8.26 170 091 0.68 -0.05392 3.0  0.13
16 14429  126.90 17.39 7.30 3.34 7.70 162 093 063 -004910 2.0  0.11
17 13418 117.38 16.80 6.99 3.18 771 177 093 071 -0.04947 24  0.08
18 15326  135.63 17.63 7.69 412 8.10 1.41 090 0.64 -0.06057 24  0.17

TR B Y REE =La+Ce+Pr+Nd+Sm+Eu+Gd+Th+Dy+Ho+Er+Tm+Yb+Lu; 5%F5 1 0 & % 8 ¥ LREE = La+Ce+Pr+Nd+Sm+Eu; F
1+ ICE &8 Y HREE= Gd+Th+Dy+Ho+Er+Tm+Yb+Lu; ( La/Sm) y . (La/Ybh) y A ( Gd/Yb) y J 2 BRRLBR A1 bR MEAL 14 HUAE ; 6Ce =
2Cey/ (La+ Pr) y,8Eu= 2Euy/(Sm+ Gd) y, AL N AR EHRM A TR HEIL T LI ; Cey,,n = 1g[ 3%Ce,/ (2XLa, +Nd, ) T, 0LAL Ce, |
La, fil Nd, 4035 TUA bR LIS BIAA

TP RR T AT W TR SR (107.79~  Z0], HME K 146.67x107°, ¥ LREE/ Y, HREE Y1t
172.61) x 10 2 8], ¥l K 136.21x10°°, S LREE/ 4 8.39; FERUEBM b 45 h , # 0 & Mg A i 1
Y HREE ¥J{H 10.01 5tk b B e & | 85 Bk b (134.18~155.14) X107 Z [a] , BI{E M 146.72%x107°,
AR R C R BRI AE(118.23~168.57) x107° Y LREE/ Y, HREE{E J97.36 , AH FL AT 55, JiE &6
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Fig.2 REE distribution in Qiongzhusi Formation, Yangba section, northeastern Sichuan
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