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of the Lanping Basin(data from table 1)
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Table 1 The characteristics of major, trace elements and REE eigenvalues for Upper Yunlong formation from Lanping Basin
Fe, O3 MnO MgO CaO Sr( X Ba( X Ce/ Eu/ La/
B bt o ' Al, O Hf | Th K Rb
S40) (%) (% (%) 1075 | 107%) | Ce* Eu* Yb
20130707-JCO1 6.51 0.16 4.16 7.21 15.9 965 =>10000| 0. 89 1. 01 14. 38 4.2 |13.30| 4.34 211
20130707-JC0O2 | 5.76 0.15 4. 37 9.31 15. 15 807 5010 0. 89 0.98 14. 67 4.3 112.80] 3.78 177.5
20130707-JCO3 6.9 0.31 5.58 10.95 | 15.75 468 1325 0. 93 0.97 13.75 4.1 |12.90| 2.29 127.5
20130707-JC04 | 6.48 0.16 6. 39 9.85 15.5 523 2270 0.9 0.92 13.74 4.3 [12.40| 2.53 129.0
20130707-JCO5 | 6.43 0.19 5.85 9.17 15.9 584 1065 0. 89 0. 87 13.18 4.1 |12.45| 2.91 147.5
20130707-JC06 | 5.01 0.33 9.41 24.2 10. 05 266 591 0. 82 0.92 13.12 3.2 8.37 | 0.84 48. 6
20130707-JC07 | 5.21 0.32 10. 5 23.1 10. 4 218 574 0.78 0.9 12. 39 3.5 1889 0.71 41.0
20130707-JC0O8 | 6.82 0.15 6. 89 7.83 17.15 504 904 0.92 0. 98 13. 88 4.8 |13.55] 2.17 112.5
20130707-JC09 | 6.62 0. 33 6. 31 10. 8 15 549 1230 0. 97 0. 95 14. 04 4.0 |12.25| 1.90 105.0
20130707-JC10 | 6.99 0.21 6. 45 10. 5 15. 45 661 975 0.91 1. 05 16. 26 4.0 [12.45] 2.61 139.0
20130707-JC11 | 6.99 0.15 6.11 7.61 16. 8 804 1175 0. 88 1 15.78 4.7 |13.75| 2.71 135.5
20130707-JC12 | 6. 35 0.27 7.79 14. 55 13.05 501 977 0. 81 1. 01 14. 67 3.2 [10.20] 2.38 112.5
20130707-JC13 | 6.06 0.19 6.09 11.1 15.75 786 1275 0. 89 0.9 14. 81 4.2 113.50]| 2.51 124.0
20130707-JC14 | 6.11 0.19 5.55 8.8 16. 2 890 1210 0.9 0.97 14. 81 4.5 |13.55| 2.62 122.5
20130707-JC15 5.8 0. 28 6. 38 11.95 | 14.95 782 1040 0. 93 0. 88 14. 44 4.2 113.60| 1.80 96. 8
20130707-JC16 | 5.81 0.28 6. 37 14. 15 14. 45 742 1630 0.92 0. 85 15. 47 3.9 [12.20] 1.93 97.2
20130707-JC17 | 6. 44 0.22 7.67 10.5 16. 45 711 903 0.92 0.99 15. 32 4.1 [13.00]| 1.56 83.3
20130707-JC18 | 5.31 0.4 5.82 15.55 | 13.95 576 2170 0. 89 0. 85 14. 19 3.3 |11.45] 2. 11 107.5
20130707-JC19 | 5.18 0.4 5.31 17.65 12.6 610 1510 0. 87 0.97 13.23 3.8 [10.40]| 2.10 106. 5
20130707-JC20 | 6. 26 0. 21 6.21 7.75 16. 75 751 1845 0.92 0. 83 15.93 4.5 | 14.10| 2. 94 141.5
20130707-JC21 | 5.48 0. 38 7.15 17.7 12.95 523 1050 0.91 0.92 12.2 3.7 110.90]| 1.53 73.1
20130707-]JC22 | 5.65 0.43 6. 88 17.2 13. 45 538 1325 0.91 0.95 15.21 3.7 |11.60]| 1.85 100. 0
20130707-JC23 | 5.58 0.58 6. 97 18. 45 12.4 628 1555 0. 99 0. 89 15.91 3.4 [11.10] 1.00 56. 6
20130707-JC24 | 5.15 0. 33 7.43 18. 05 12.6 457 1355 0. 87 0. 84 13.78 3.7 |11.05]| 2.46 96. 3
20130707-JC25 | 6.23 0.43 6. 38 13. 35 14. 65 599 1650 0.91 0.92 15.23 3.9 [12.10] 2.32 107.5
20130707-JC26 | 8.03 0.07 3.52 1.47 19.6 156. 5 549 0.75 0. 89 13. 46 5.3 [16.15] 3.06 249
20130707-JC27 | 8.09 0.11 3. 83 0.63 18.2 177 801 0. 74 0.92 14. 74 5.5 [15.30] 3.16 193.5
20130707-JC28 | 6.62 0. 33 4. 99 0.22 20.2 50. 3 871 0. 25 0. 96 22.26 5.6 |17.45| 1.07 51.9
20130707-JC29 | 7.57 0.19 3.81 0. 37 19.4 65.3 442 0. 44 0.99 16. 52 4.9 |16.30] 0.62 34. 8
20130707-]JC30 | 8.57 0. 06 3.82 1. 46 20. 2 314 641 0.27 1 19. 07 5.3 [17.05] 2.59 179.5

7 Eu/Eu* =2(Eu/Eugae) / (Sm/Smgpale +Gd/Gdghale) 5Ce/Ce* =2(Ce/Ceghale) / (La/Laghae T Pr/Prowae) (De Baar et al. , 1985) ,shale: ]t
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4.4 RYIES R BIRRAE . ok H = s

Il 5 B S S 1) Al 27 03 S R DX JB L S el A
1B d AL S R, 75X R F, REE, Zr,
Th Hf, Ti.La 1 Y 55 i o0 R B A R4 195 E
P8 H B AR KA oz e B R AR R AR E .
TEANTHRA AT A 5 Bl R 0 W7 5 D8 A 26
BRI FIH & 35 B (McLennan et al. , 1980; Bhatia et
al., 1981; Taylor et al., 1985; Bhatia et al.,
1986; Girty et al. ,» 1994; Garver et al. , 1995),
FETUAR I A b, REE A #1922 4k, I8 X & A
REE = B2 i X RUAL 4 172 22 6 DR ) REE 1)
FERE, VLRAE X F REE 192l 48 2 A 2B
(5 BT L R R ULER 5 REE 5 12 A ) 51 ) Jo ok
T F 3 4R & (Bhatia et al. , 1981; Taylor et al. ,
1985; Girty et al. , 1994; T HIFAE,1998),

KB e LT R B R L E

+REM Eu B SE
A& Bt FRh A P VTR BUR D e S A S
FER IO L0 R WA IE R N2 & 4 ER
FAEXFERE s Eu B R W R X 5 1 g Al 58
VUE M 1 0 FR 43 A e A AR R0 3% B L TR 4 TR 5
F I #h 52 (Shao et al. , 2001; Gu et al. , 2002),
La/Th-HIC(E 6a) i 7 J& 4 ) 5] & #1 K-Rb (& 6b)
W5 ) B L R B DR I ok U8 T o H5E . M La/
Th-Hf A @A E (B 6a) h T LLE N, A &
Je2H b BT R R R A TR TR I B IR X
LR I 5 4 T 2 B b R D S R BB D e A —
Ve B i L T 0 BT I8 XL 53 A B AN U8 2 1 i v 7E
Kege it /M AR AR . AR K/Rb AR K A7
Fr R FE G K/Rb HAE A F 122. 97~255. 92, ¥1{H Ny
191. 92, X —HF#1E . 45 5 5 & 51 K F1 Rb SR B 3T

R I 0 1 T ok 2 B8 U R P o L T 0 R I

R2 ZHAMARALRARERLITEZRIE(X107°)
Table 2 The Compositions of REE of Upper Yunlong Formation sedimentary rocks from Lanping Baisn( X 10™¢)

5 5 eSS La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu > REE
20130707-JCO1 | K& K # | 39.7 | 77.5 | 9.03 | 32.4 | 6.65 | 1.36 | 5.19 [ 0.85 | 5.21 | 1.02 | 3.06 | 0.45 | 2.76 | 0.45 | 185.63
20130707-JCO2 | K& JK S | 40.2 | 78.1 | 8.97 | 33.1 | 6.32 | 1.29 [ 5.29 | 0.94 | 4.89 | 1.00 | 3.10 | 0.47 | 2.74 | 0.44 | 186.85
20130707-JCO3 | K0 JK % | 38.1 | 78.5 | 8.94 | 32.4 | 6.12 | 1.32 | 5.83 | 0.89 | 4.87 | 1.02 | 2.90 | 0.44 | 2.77 | 0.37 | 184.47
20130707-JCO4 | KGO JK % | 37.1 | 73.9 | 8.57 | 32.0 | 6.40 | 1.21 | 5.24 | 0.89 | 4.89 | 0.97 | 2.61 | 0.42 | 2.70 | 0.37 | 177.27
20130707-JCO5 | JKREEO K% | 34.4 | 68.2 | 8.03 | 29.5 | 6.25 | 1.08 | 4.76 | 0.83 | 4.83 | 0.91 | 2.52 | 0.40 | 2.61 | 0.36 | 164.68
20130707-JCO6 | JREF (K2 | 32.8 | 58.3 | 7.24 | 27.7 | 6.03 | 1.21 | 5.52 | 0.89 | 5.33 | 1.04 | 3.04 | 0.45 | 2.50 | 0.38 | 152. 43
20130707-JCO7 | JKE: A JK S | 33.7 | 57.4 | 7.60 | 28.1 | 5.94 | 1.19 | 5.66 | 0.88 | 4.93 | 1.13 | 2.85 43| 2.72 | 0.37 | 152.90
20130707-JCO8 | Ko JK 4| 30.4 | 62.3 | 7.08 | 26.2 | 5.21 | 1.02 | 4.01 | 0.62 | 3.78 | 0.75 | 2.06 | 0.32 | 2.19 | 0.31 | 146.25
20130707-JCO9 | K& K% | 35.8 | 76.7 | 8.26 | 29.9 | 6.38 | 1.22 | 4.90 | 0.85 | 4.95 | 0.91 | 2.67 | 0.41 | 2.55 | 0.37 | 175.87
20130707-JC10 | JK&: {0 JK % | 38.2 | 75.6 | 8.56 | 31.2 | 6.11 | 1.35 | 5.24 | 0.82 | 4.56 | 0.95 | 2.55 | 0.37 | 2.35 | 0.35 | 178. 21
20130707-JC11 | JKG: A JK 5 | 35.5 | 69.5 | 8.27 | 29.7 | 5.80 | 1.22 | 4.93 | 0.75 | 4.58 | 0.86 | 2.38 | 0.34 | 2.25 | 0.38 | 166.46
20130707-JC12 | K& )k # | 36.1 | 64.7 | 8.43 | 31.2 | 6.45 | 1.34 | 5.29 | 0.81 | 4.59 | 0.87 | 2.48 | 0.40 | 2.46 | 0.35 | 165. 47
20130707-JC13 | K& JK A | 39.7 | 76.8 | 8.86 | 33.7 | 6.87 | 1.30 | 5.84 | 0.82 | 4.88 | 1.01 | 2.96 | 0.44 | 2.68 | 0.38 | 186. 24
20130707-JC14 | JKG: A0 JK S | 34.2 | 67.6 | 7.79 | 29.8 | 5.87 | 1.22 | 5.16 | 0.72 | 4.40 | 0.88 | 2.77 34 [ 2.31]0.36 | 163.42
20130707-JC15 | KGO JK % | 36.4 | 75.2 | 8.46 | 30.5 | 6.23 | 1.16 | 5.40 | 0.82 | 4.72 | 0.82 | 2.77 | 0.38 | 2.52 | 0.36 | 175. 74
20130707-JC16 | K& K # | 35.9 | 71.8 | 7.94 | 31.3 | 6.58 | 1.14 | 5.25 | 0.80 | 4.61 | 0.88 | 2.74 | 0.37 | 2.32 | 0.36 | 171.99
20130707-JC17 | JREE(OJK % | 33.1 | 66.6 | 7.44 | 28.1 | 5.46 | 1.12 | 4.55 | 0.69 | 4.22 | 0.79 | 2.35 | 0.38 | 2.16 | 0.32 | 157.28
20130707-JC18 | KGO JK 5 | 35.9 | 70.5 | 8.20 | 31.4 | 6.88 | 1.23 | 5.84 | 0.81 | 5.07 | 1.07 | 3.19 43| 2.53|0.39 | 173. 44
20130707-JC19 | KGO K% | 38.1 | 72.0 | 8.43 | 32.9 | 6.97 | 1.45 | 6.16 | 0.91 | 5.39 | 1.09 | 3.26 | 0.44 | 2.88 | 0.45 | 180.43
20130707-JC20 | JKEE K # | 36.0 | 72.0 | 8.13 | 30.8 | 5.85 | 1.02 | 4.97 | 0.68 | 4.24 | 0.83 | 2.59 | 0.38 | 2.26 | 0.33 | 170.08
20130707-JC21 | JKE:{OJK S | 32.7 | 65.7 | 7.48 | 27.8 | 5.99 | 1.18 | 5.24 | 0.75 | 4.72 | 0.95 | 2. 86 | 0.43 | 2.68 | 0.36 | 158. 84
20130707-JC22 | JKG: A0 JK % | 33.3 | 67.1 | 7.73 | 28.4 | 6.08 | 1.19 | 4.98 | 0.74 | 4.33 | 0.90 | 2.64 | 0.40 | 2.19 | 0.39 | 160. 37
20130707-JC23 | JKG: o JK # | 28.8 | 62.6 | 6.55 | 24.5 [ 5.21 | 0.95 | 4.19 | 0.64 | 3.81 | 0.76 | 2.22 | 0.33 | 1.81 | 0.28 | 142.65
20130707-JC24 | K&K A | 32.1 | 60.3 | 7.13 | 26.6 | 5.54 | 0.98 | 4.76 | 0.69 | 4.06 | 0.87 | 2.52 | 0.38 | 2.33 | 0.37 | 148.63
20130707-JC25 | JKE:{OJK S | 33.5 | 66.4 | 7.45 | 29.4 | 5.79 | 1.14 | 5.11 | 0.76 | 4.48 | 0.89 | 2.57 36 [ 2.20 | 0.38 | 160.43
20130707-JC26 bRy 55.2 | 94.0 [13.35] 51.9 [11.10] 2.04 | 9.04 | 1.35 | 8. 11 | 1.57 | 4.71 | 0.66 | 4.10 | 0.57 | 257.7
20130707-JC27 | P ks b 4 | 48.2 | 78.5 [11.20| 44.4 | 8.99 | 1.72 | 7.53 [ 0.99 | 6.19 | 1.24 | 3.88 | 0.54 | 3.27 | 0.52 | 217.2
20130707-JC28 b=y 126.0| 80.2 | 39.1 [149.0| 28.2 | 5.32 | 20.7 | 2.81 [15.15] 2.63 | 7.22 | 0.95 | 5.66 | 0.79 | 483.7
20130707-JC29 s 60.8 | 60.1 |14.80| 57.9 |10.60| 2.11 | 8.15 | 1.18 | 7.08 | 1.38 | 4.00 | 0.56 | 3.68 | 0.54 | 232.9
20130707-JC30 ke 108.5] 65.9 | 27.0 | 98.8 [19.05| 3.73 |14.05| 2.03 |11.55| 2.12 | 5.93 831 5.69]0.73 | 365.9

NASC 32.0(73.0| 7.9 [33.0] 5.7 |1.24] 5.2 (0.85] 5.8 | 1.04 | 3.4 | 0.5 | 3.1 |0.48 | 173.21
FRoRE B A1 0.3 | 0.8 | 0.12| 0.6 | 0.2 | 0.07 | 0.26 | 0.05 | 0.32 | 0.07 | 0.21 | 0.03 | 0.21 [ 0.03 | 3.29
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Fig. 6 The source rocks discrimination diagrams about La/Th-Hf(a) and K-Rb(b) for
Upper Yunlong Formation, Lanping Basin(After Floyd et al. . 1987)
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Geochemical Characteristics of Rare Earths and Trace Elements,
of the Upper Yunlong Formation in Lanping Basin, Yunnan and

Its Environments Significance
SHEN Lijian, LIU Chenglin, WANG Licheng

MRIL Key LaboratoryMetallogeny and Mineral Assessment , Institute of mineral resources ,
Chinese Academy of Geological Sciences, Beijing, 100037

Abstract

Because the characteristics of geochemistry in sedimentary rocks contain lots of geological
information, it has a great significance for restoring the sedimentary environment and discussing the
provenance. The upper Yunlong Formation in Yunnan Lanping Basin consists of a set of carbonate rocks
and its overlying clastic rocks. Through the study of major, trace elements and REE for carbonates and
clastic rocks respectively, the results and geochemical characteristics can be concluded as followed: the
total 2 REE of carbonate and clastic rocks range from 142. 65X 10 ®~186.85X10 ° and 217.2X10 °~
483.7X10°, 167.44X10 % and 358. 7X 10 ° in average respectively. The (La/Yb)y values range from 8.
22~10.96 and 9. 07 ~15. 01 respectively, the standard curve inclined right which indicate the light rare
earth elements enriched compared with heavy rare earth elements. Negative Eu anomalies were in a
medium level, negative Ce anomalies of three mudstones were very strong, and other samples show no
significant negative Ce anomalies. According to the eigenvalue Ce/Ce” which is the most sensitive about
redox environment, the upper Yunlong Formation sedimentary period was mainly in an oxidizing milieu,
the sedimentary period of carbonate rocks was in a weak oxidizing milieu and some stages was in relatively
reducing milieu, and the mudstone was in the most oxidizing milieu, the siltstone took second place and
carbonate rock took the last. Based on 2 REE and (La/Yb),, Fe, O,/MnO, EFy,, CaCO, (%) and Al
(%), it can indicate that the stage of clastic rocks deposited was in a paleo-climate of warm and wet
environment, and the stage of carbonate rocks deposited was in a paleo-climate of arid and hot
environment, and had an alternate changes between drying and wetting at the same time. Sedimentary
material source was from the upper continental crust, and consisted of mainly original felsic materials, and

intermediate and intermediate-mafic matetials.

Key words: Lanping Basin; Upper Yunlong formation, rare earths and trace elements,

paleoenvironments, provenance



