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Abstract

Gannan area is an important part of the eastern section of South China. The widely exposed Sinian
and Cambrian strata make it as an ideal place for provenance analysis of South China. Previous
studies mostly focused on the isotopic analysis of detrital zircons, and seldom involved on the dif-
ferences in geological characteristics of sedimentary rocks. In this paper, geochemical characte-
ristics have shown that the Sinian and Cambrian sedimentary rocks in south Jiangxi Province have
similar major element compositions, and trace elements which all depleted in Nb, Sr, P and Ti. The
rare earth elements show strong Eu anomalies and weak Ce anomalies, but the Cambrian sedi-
mentary rocks have the higher La/Yby values, suggesting that sediment source area has changed
significantly. Based on previous studies, it is believed that the source of Sinian and Cambrian se-
dimentary rocks in southern Jiangxi is mainly felsic material, and the tectonic setting from Late
Neoproterozoic to Early Paleozoic is a passive continental margin.
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TR IE Y S SR R [10] [11]. PR S 4 BRI 80 — R s N A A TSy, [F— X A
P A 5 B b 2R R AR AR A 2t % TR R AL SRR (AR L . B0 T 78 Bl A FE R 28 DTN A b
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WEFE DAL FTLPE 4 28 A0 B/ N R BN, KAl i A7 B s T R R e e 2 — (U B 2R3 1 Lty £ 2R B (14
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15 LA R S B e R R ARG . T B e ER G A S X AR B AR TEAE T R 5
BRIX A T RIVR R B 2 MG - AR, 7 TR B0 SO R LY 2 e ] )
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Figure 1. Sketch geological map of the study area (modified from the reference [12] [13])
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Figure 2. Selected variation diagrams of major elements against SiO, wt% and Al,O; wt% for all the studied sedimentary
rocks; the compositions of PAAS and UCC after [11]
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FEAB(15LYP-1 F1 15LYP-3) Na & #IRME, FHAFE S Na,O &8 7F 1.2%~2.06 2 (A4 {k . BT SR
H 4 MnO (0.02%~0.05%)~ P,0s5 (0.08%~0.14%)Fl% =i 1) TiO, (0.57%~1.05%) &% SAF1E. & 2 AT %0, #H
BePse et i, R EAIRE 6 fHHfah SiO, R IIE /) (69.32%-~75.46%, 114 72.56%), A
K,O + Na,O 1E(3.77%~4.58%, “F14 0.72%), X% s TiO, (0.59%~0.7%, “F3% 0.66%)7 &1 TFeO
(3.95%~6.13%, “F-14 5.07%).

4.2. EITTEFFE

11 PR b e o 2R 2 R 2 2. FEIRAL YIRS 5 A FF s o 3 B DL RFAE: AT E Cry

Ni. Co. V 1 Sc 4L 43 5 v 69.9~98.7 ppm. 23.7~34.5 ppm. 5.42~9.95 ppm. 61.7~107 ppm F1 9.35~14
ppm; K754 6% Rb. Cs. Sr fil Ba 7E 84.3~143 ppm. 3.64~6.44 ppm. 10.7~70.6 ppm #1 446~560 ppm
Z A4k, mipukocE Zr. HEL Th #1 U Zp AT X (R 53 7] 4 225~714 ppm. 6.07~18.2 ppm. 16.1~37.7 ppm
H12.99~6.26 ppm Z [A] 4k . & HAUTRE 6 AFHFF i il E TR T A JCER Cry Niv Co. V il Sc & &4,
X 8] 454 75.9~115 ppm. 34.9~49.6 ppm. 10.7~83.8 ppm. 76~88 ppm A1 10.5~13.3 ppm, Rb. Cs. Sr
Al Ba 25 KB 38 1t & & B MI7E 96.9~164 ppm. 5.21~20.9 ppm. 18.7~53.5 ppm A1 467~1056 ppm 2 [i] 28
1k, B5EICE Zr o HE Th fl U JCER & &5 08 191~285 ppm., 5.11~7.41 ppm. 11.3~15.8 ppm F1 1.68~2.58
ppm (8] MG o E ok W A AT (] 3), PRI #e it B AR Sl o s e A va L, JF 2
T Nb. Sr. P A Ti &0 HK.

Table 1. Major elements (%) data of sedimentary rocks in Cambrian and Sinian strata
# 1 EREMRELMREHEREETLR( W ATER

FEm s 15XL-2 15XL-3 15LYP-1 15LYP-2 15LYP-3 TW9542 TW9543 Tw901-3-2 TW901-6-2 TW901-9-2 15XL-1

iz €12 €100 €120 €40t €gt Zib Zib Zib Zib Zib Z,
Ak WA WiE WA WS BE BiE BRE BRE WA WiE WA
Sio, 7542 7292  76.36 68.6 7484  69.32  69.98 74.47 73.23 72.91 75.46
Al,O; 1073 1173 1276 14.28 1318 1287  12.87 10.99 12.71 12.55 1
Ca0 075 015 0.09 0.21 0.09 0.22 0.18 0.18 0.28 0.27 0.13
Fe,0s 096 262 0.88 1.36 1.98 1.55 3.07 2.3 2.24 3.16 3.08
FeO 334 305 1.9 456 1.76 474 3.09 3.48 2.84 1.11 1.33
K20 239 199 3.11 2.82 2.26 2.42 2.42 2.52 2.34 2.49 2.63
MgO 157 141 0.81 1.86 0.62 2.69 2.32 1.19 1.64 1.09 1.15
MnO 0.06  0.04 0.02 0.05 0.02 0.05 0.05 0.06 0.07 0.12 0.05
Na;0 2.06 1.2 <0.01 1.59 <0.01 1.49 1.8 1.68 2.24 1.81 1.14
P,0s 014 014 0.08 0.14 0.1 0.12 0.13 0.1 0.15 0.17 0.05
TiO, 057 105 0.63 0.68 0.6 0.68 0.7 0.63 0.66 0.69 0.59
Co, 012 031 0.31 0.31 0.21 0.41 0.3 0.22 0.21 0.31 0.31
H,0* 1.1 31 2.5 3 3.94 2.78 2.83 1.68 1.92 2.62 2.44
Lol 1.07  2.85 2.93 2.76 3.9 2.72 291 1.51 1.86 2.68 2.62
Na,O+K,0 445  3.19 441 3.91 422 42 458 43 3.77
TFeO 420 541 2.69 5.78 3.54 6.13 5.85 5.55 4.86 3.95 4.10
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Table 2. Trace elements (ppm) data of sedimentary rocks in Cambrian and Sinian strata
2. EREMBELMREHRMETR(Epm) D ITER

FefS  15XL-2  15XL-3 15LYP-1-1 15LYP-1-2 15LYP-1-3 TW9542 TW9543 TW901-3-2 TW901-6-2 TW901-9-2 15XL-1

HZE €10 €150 €150 €0t €0t Zib Zib Zib Zib Zib Z,l
Li 27.1 21.7 17 25.1 19.8 92.9 315 47.8 30.8 32.2 36.7
Be 151 1.75 1.92 2.38 2.44 2.52 2.56 3.03 2.78 2.12 2.17
Cr 69.9 98.7 94.9 90.2 98 98.5 103 711 115 81.7 75.9
Mn 403 280 101 342 176 356 343 412 434 622 901
Co 8.34 7.1 5.42 9.95 6.52 19.1 11.3 11.4 10.7 735 83.8
Ni 23.7 32.9 32.1 32.6 34.5 49.6 34.9 30.1 35.4 43.1 36.7
Rb 84.3 76.9 147 135 91.1 107 101 164 96.9 97.4 97.9
Sr 70.6 40.5 15.3 479 10.7 36.1 35.6 18.7 53.5 48.6 54.4
Cs 3.98 3.64 6.01 5.17 6.44 5.71 5.21 10.3 20.9 8.59 5.29
Ba 520 446 518 560 507 467 558 1056 629 495 649
Th 19.2 37.7 18.7 16.1 16.6 11.3 12.6 124 15.8 131 15.1
U 2.99 6.26 4.46 3.56 3.2 2.08 2.58 1.68 2.12 2.19 1.68
Nb 115 21 135 14.4 12.8 12.6 12.2 10.1 11.2 11.7 124
Ta 0.93 1.74 11 1.13 1 0.99 1.02 0.84 0.93 111 1.23
Zr 283 714 269 225 262 191 194 224 285 250 278
Hf 7.46 18.7 7.2 6.07 6.91 5.11 5.29 5.87 7.41 6.63 7.26
Ti 3359 6284 3877 4204 3770 4159 4183 3539 3899 4041 4269

0.23 1.6 1.99 1.13 0.08 5.53 2.28 10 3.11 210 267
\Y 61.7 82 107 95.7 74.3 85 88 80.5 76 80.3 79.5

Table 3. Rare earth elements (ppm) data of sedimentary rocks in Cambrian and Sinian strata
3. ERLEMEBLMREHEMBLITR(opm) T HTLER

RS 15XL-2 15XL-3 15LYP-1 15LYP-2 15LYP-3 TW9542 TW9543 TW901-3-2 TW901-6-2 TW901-9-2 15XL-1

HZE €120 €10 € 1N €40t €50t Zib Zib Zib Zib Zib Zl
La 38.3 77.3 45.9 38 44.6 40.5 27.6 36.8 443 331 35.7
Ce 67.5 160 86.9 747 74.7 68.4 53.9 39.4 67.1 64.4 71.9
Pr 8.9 18.2 11.2 9.32 10.3 9.33 7.15 9.25 10.8 8.3 8.76
Nd 36.7 62.9 45.1 37.5 40.4 38.9 28.6 37.8 44.8 34.1 36.1
Sm 6.13 11.6 7.89 6.51 6.9 6.83 5.33 6.91 7.56 6.04 6.25
Eu 1.24 2.08 1.64 141 1.29 1.45 1.09 1.39 141 1.22 1.28
Gd 5.8 105 7.4 6.31 6.56 6.87 5.36 6.53 7.6 6.04 6.1
Th 0.81 151 1.02 0.84 0.91 1.02 0.83 0.93 1.07 0.9 0.88
Dy 5.28 9.35 6.2 4.86 5.66 6.28 5.31 5.74 6.55 5.54 5.56
Ho 1.02 1.74 1.16 0.91 1.08 121 1.04 1.12 1.29 11 1.09
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Continued
Er 3 511 33 2.63 3.04 33 3.03 31 3.7 3.13 3.24
Tm 0.44 0.74 0.47 0.38 0.44 0.47 0.43 0.42 0.51 0.46 0.47
Yb 2.9 5.02 3 2.56 2.9 2.88 2.78 2.77 3.38 3.02 2.99
Lu 0.43 0.76 0.46 0.41 0.43 0.44 0.42 0.41 0.52 0.45 0.46
Sc 9.35 14 11 13.7 10.3 13.3 13.3 10.5 11.2 125 12.7
Y 27.2 448 31.2 22.3 28.2 33.8 26 31.6 35 294 30.1
TREE 178.45 366.81 221.64 186.34 19921 187.88 142.87  152.57 200.59 167.80  180.78
LREE 158.77  332.08 19863 167.44 17819 16541 123.67 13155 175.97 14716 159.99
HREE 19.68 34.73 23.01 1890  21.02 2247  19.20 21.02 24.62 20.64 20.79
LREE/HREE  8.07 9.56 8.63 8.86 8.48 7.36 6.44 6.26 7.15 7.13 7.70
LaN/YbN 9.47 11.05 10.97 10.65 11.03  10.09 7.12 9.53 9.40 7.86 8.56
SEu 0.64 0.58 0.66 0.67 0.59 0.65 0.62 0.63 0.57 0.62 0.63
3Ce 0.90 1.05 0.94 0.97 0.85 0.86 0.94 0.52 0.75 0.95 1.00
1000 F
100F
@ :
3 1o
iy C
g |
Elut 1

Figure 3. Normalized muti-elements diagrams of sedimentary rocks in studied area
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4.3. BT EHE

11 PR e MR LS R AL 3. B b IX FE Al B L A% U0 & B B (SREE)/E  178.45~366.81
ppm 2 [8A54k, H g+t R LREE SE{E 158.77~322.08 ppm 2 8484k, HFs+& & HREE (154
[X &y 18.90~34.73 ppm, #H i+ H(LREE/HREE) /M AiyuE Ny 8.07~9.56, #it itk La/Yby HIMELE
9.47~11.05 Z [MA8 4. B HZLFEMFS Tt R B B (S REE) /S Aivu Bl K, 7E 142.87-200.59 ppm 2 ji],

Hh I

1

Rb K Ba Th U Bb La Ce Sr Nd P Zr Hf SmTi

Y Yb Lu

& LREE 73 i 7£ 123.67~175.97 ppm Z [, % 170 % HREE MII7E 19.20~24.62 ppm . [H] 224k,

B M 12 L (LREE/HREE) 4 A1 Ju [l N 6.44~7.70 2 [a], FitJo& La/Yby FIMESE 7.86~10.09 2 [H]451k,

A T B L A T 2 vT (] 4), BRIERA — R R IR M oo s s B Ak, AR i ot R
AATVEEBCN—8, MLboomAAWHEAME, BMIocRENE8E, BRI, JHBA
AR Bu ffUm i AR5 ) Ce U7 .

DOI: 10.12677/ag.2021.119122

1265

HERRL 22 R


https://doi.org/10.12677/ag.2021.119122

oo &

1000
o 100 F
E&[\’ N
"
og
£ 10f

la Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Figure 4. Chondrite-normalized REE pattern of the sedimentary rocks in studied
area (Chondrite-normalized data after reference [11])
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5. Wig

51. MREUERSTTH

B R A AN KA AR TR AR TR ORAE SR B DR B A R AE 1 76 2 T DAR SR AN RIS
B AR A [11] o AN AR i A fs 70 RAFE (0 La/Yby AT EUEU*) 5 SiO, 22 1) AN B A B 5 AH e 1 (14
5(a) & 5(b)), X Ui BIUTRUS FE A L O RRHEA SZRERR SR ) ik I . LalYby R Sr gt &R P,0s
Z )R> — 58 BRAH DG (K] 5(c) AN IE] 5(d)), 3 15 BHFE o A AV KA 3 3 X T AR 5 v A 5 B R s )
ANBR Y o IX BB 48K 2 BT D AEDTRR 53 328 (0 R A A A 2 o IR S I AN B R, R REAE P )
AERE O R BB R I A SR SR . EAESENE, RO HEEE&N La/Yby E(E 5),
X AR AT VR X S N D RN A R R T SRR T, B A A N R G N84S LasYby
/N o IS AN A I AR DTARE AE Zr/Sc-ThiSc B g rb (1] 5(F)) 70 5ol ¥ AN AN [R5 Xt 7 Ve T 9 35 BH T AR )
JEIXATRE R AL, X 58 AN E IR R IR R —BUERHE . AT AF R R B e 8 B A
VIR E YR £ Bk Northern India. East Antarctica 11 Western Australia, 124 LISkl T3] 1
Gondwana K Fifi R & 5217 Western Australia JURR A% H @0 52 BI52m ¢ ], SRR R B a 85
DUBUE MR IX R A T B 2 (AR Ak [16] o [R5 o b X 19 22 AN ) ) A QO B0 R o L BR Ak 2 KR AIE 1) 25 5 P o)
ZH X YTRADIR AR B e 5 S, AH EARY AR A ] (5 15 TR A2 BRI A AR A (B A5 3
— I

5.2. HNIEFHIE

e X FE AL AN B PIRVE N SR IAR, M B RO RS ik, A AR Tz X FE 2 iR
FPIIERAT I VAN IRE T, FR O FE R T B0 AR R AR I R AR A 12] . (E T RS
Fefuh () N ARE B E IR AT IR R, BTN IR AR K, BRI T XIRBE 7L . 7RI 7 bt
HH R AN A [F] IS ARITTRR 5 R il R 3 VR N K SE i A LA (1] 6 A 7), {HGRZE Hf-La/Th Elfigrh (] 7(b)),
BREDETIR X Ah, 0 d ZHBOE RS, 57 A5 H I AR I 2518 [12] . BRIHERAT I i e Hh X 78 B
AMFERLVIAE R X FEUKEFCE AN E, wTaeH —2 22U A .
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Figure 5. Diagrams showing correlations between different elements or elements parameters in studied area
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Figure 6. Ni-TiO, diagram of the sedimentary rocks in studied
area (after reference [17])
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Figure 7. La/Sc-Co/Th (a) and Hf-La/Th (b) diagrams of the sedimentary rocks in studied area (a after reference [18]; b after
reference [17])
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Figure 8. Tectonic discrimination diagrams of the sedimentary rocks from rare elements in Cambrian; the fields of different
tectonic setting are from [20]: A-oceanic island arc; B-continental arc; C-active continental margin; D-passive continental
margin
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