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Abstract

Rare earth elements (REE) with stable geochemical characteristics are good indicators for studying the
provenance, paleoenvironment and palecclimate of lake sediments, and thus have important research significance.
The authors collected 21 core samples from the upper member of Paleocene Shashi Formation in GK2 well of the
Jiangling Depression and 39 samples from the lower member of Xingouzui Formation, and used ICP-MS methed
to determine the values of rare earth elements of the samples. According to the results achieved, 2JREE values
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range from 67.941 X 1076 1o 284.385 X 106 with an average of 174.63 X 1079, higher than values of the upper
continental crust and the North American Shale Composite. The 8Eu values vary in the range of 0.61~0.89,
0.71 on average, and the samples are lack of Eu;the samples have slightly negative Ce anomaly, and the 8Ce val-
ues are in the range of 0.88~—0.99, with an average of 0.93. The rare earth element patterns indicate that the
LREE is rich and the HREE is poor, and the HREE patterns are flat. The lack of Eu and Ce shows that the an-
cient water was reductive. According to the change of the values of 2 REE and (L.a/Yb)N, it is concluded that
the climate became more warm and humid from the upper member of Shashi Formation to the lower member of
Xingouzui Formation, and the provenance was mainly detived from sedimentary rocks as well as some granites
and basalts. On the basis of the study of the uplifting process of Huangling dome and the comparative study of
the rare earth element patterns of the granites of East Qinling and Huarong dome, the authors hold that the
granites of East Qinling, Huangling and Huarong dome might have provided the Jiiang Depression with the

provenances.
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provenance
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Fig. 1 Structural map of the Jiangling Depression.

showing positions of sampling sites
(modified after Yang et al. » 2003)
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Fig. 2 Rare element geochemical characteristic parameters of sedimentary rocks from the lower member of Paleocene
Shashi Formation in GK2 well of the Jiangling Depression
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Fig. 3 Rare element geochemical characteristic parameters of sedimentary rocks from the lower member of Paleocene
Xingouzui Formation in GK2 well of the Jiangling Depression
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Table 2 Rare element geochemical characteristic parameters of basalts in the Jiangling Depression
=] Y REE/pg/g  LREE/HREE (La/Ybhy (La/Smdy (Gd/Ybdy 3En 3Ce
1 103.98 4.52 9.73 2.68 2.65 1.08 0.96
2 105.41 4.39 9.47 2.54 2.66 1.02 0.97
3 141.08 4.82 11.42 3.49 2.91 1.02 0.97
4 134.79 5.23 11.41 3.43 2.65 0.99 0.97
5 114.03 4,23 9.44 2.72 0.76 0.98 0.95
6 108. 56 4.04 8.67 2.82 2.68 1.01 0.90
7 114.47 4.25 10.29 3.23 2.99 1.02 0.95
8 110.12 3.99 9.32 2.78 2.91 1.02 0.93

B B 1.2 HITB MRS Z B, ER R T P& (006); 3~6 AL BIMBILRE ZEE S5 RIE T R (2013).

B.2HITERANERLTER NS> RBAE Eu
EWRE.Cce EMARYE, (La/Yb)y BB M
EHANR AR
4 WELEEHFE
4.1 HKNREELERE
EuR¥EM CeRE:-HIAERBTHERTE,
BREMBZN, REE Ce M Eu W ET(BRME
%, 1990; Murray et al. » 1990). JHA R LT
# Ce M Eu ARG BL R BRGOR Ay K o LA E
FE&M. BAKENEEREFHER, EC 5 B E R K
Ed' K& BR Eu ERE, A4 T R UIHR
HEESTHTHREHK Eu AR Ce M H W H#r
A ERKHARE NIERERE, ISR
SHBL Ce A RYE. LBRMEBESHAR SR
BRI R A AR AL JE , SEu fE 20 0.61~0.88, FIHMEN
0.72: 8Ce 1H% 0.88~0.99, FIMEH K 0.92, AR
WA Eu TS THA Ce NS T, RILT AP
A F B2 W 4 T B 2 i DR &40 0 5 SRR
. RN, Elderfield (19863 H 87 Ce R¥ B E
Ceom = lg(3Cen/(2Lay + Ndy) ) » BAALSE TUA S Arie
fH, M Ceprafi> — 0.1 B, AREER £ 4
Cepon B < — 0.1 I, HEALIFEE. LB M KA A
Ml Cepon M — 0.08~ —0.03(FK 1), FHEN -
0.06, XF —0.1, R LI KB R F B .
AT v/(V+ NDBHTTRF SR R E
R4 (Jones et al. » 1994; Mongenot et al.,» 1996;
Rimmer,2004). —fA A, FIBE T V/(V+NDE
=>0.46 BTG EIRE. TRHEMBEHEERERLR
w(VIAMw (N B A 40.1X1075~189.0 X 1079

9.17%x1076~109.00 X 1075, B »/(V+
NDWER 0.52~0.9, FHER 0.74 , KB T Z W
BABE &, RHIEEE.
4.2 HKNTEBWEESIRFE

FER L GRWBERBEH +3 4, EBH+
+3 MM TR FRESE CO§ . Cl \F 803~
HEE TR E . T B AT ER S B4
Y. TRMUREH. FLAEREEER LT
BT HREM AR AR RERABAZ MR
£ TR IR AP G 0%, 2003). B THRE
KEER=, FIL, BB TRETRESR
AR, A La B Lu SAKMN G pHERE R 6.2~
8(Dubinin, 2004, ZE BN HHBEH LU EB BT
o LeeC1992)WIEH T EM L u HAEME TR
FHPEmERR, RPTERENH(pH=4.7~5.6)
FEFE L TRBRER L ORMLATIR. TEMBE
F 4 A K LREE/HREE {54 7.53~12.01, Fy
EXh 9.4, RURERHR L2 MSBRK, EZH B
TREHBEE. BEARTEHNBLTRLIR
$#4E (Elderfield et al. » 1982; Dubinin, 2004, |8 F B
ARDUBRERSE, 3X 5 24N 1 5 A0 o b B A (R 5,
1980 ) HIWI & .

BITEERRPURBENBEREARAE
. ERMLOEHETE SR AHE MEH LT
BRI HERKIRER 1, ZB UM, 5 KA #
R, fETEB L LERBSS. FTWBAT
Bi(La/Sm)y 15N 3.76 ~5.12, FI9ME K 4.4, (Gd/
Yby 4 1.36~1.87, F3{HK 1.58: 4 LB
(La/Sm)y EH 3.17~4.52, F¥H RN 4.07, (Gd/
Yoy fEHR 1.17~1.72, F3{E R 1.46, KBRH 2
JURRER B R B K I ER 4R
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Ey, %, BaHE RAC R B R 5 1 5 3% S A% e
2y, Kk, REE id& T B R G X B EEN.

RREREES IR &4 T, R4uiE R 4A 4 EH
B THRLITENIBS SR ER L ORERE
LR L LR T BEERT R ERKREMNE LS
EYTREBEMTE, SRER LT RERLR
£PF EREFERS, 1996). Kk, K (La/Yb)y
B 7R3 HH I B 1K< % (Tanaka et al. » 2007; 7K 52
A5E,2009).

TEMELFAFTEEHLATREREE AN
96.343 ~ 284.385 pg/g, FHE A 199.82 pg/g
(La/Yb)y 150 8.84~14.45, FHME K 10.81; ¥l
#1 Bt > REE fH% 67.941~185.221 pg/g, “FI8{E

w(lbe, O3 +Fe()/%
1

2} R=0.7342

1 1 ] 1
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TREL/pg/fe

6 YLEEPMTES GK2 BT 4iUiE SREE 5 Fe
Rtk PSS
Fig. 6 The correlation of 2 REE and Fe velues of Paleocene
seddimentary rocks in GK2 well of the Jiangling Depression

X 127.84 pg/g (La/ Yoo 1K 7.13~11.35, FHE
5 9.29. ¥4 EBIYREE Lo/ Yb)y EII L HT7A
BHH T B REAR, P TTA B R AR BT HAEH
F, RPN T4 LB BB 4T B RFE X K
S 4% T AR ERREFES, 2012: 2013b).

6 MILILEXNUEBHEREX

B AR R EENRTHE. AL
R AR EE FEER. HHXEEMANEE
FIRE I, AL R R X RE i L o R it fE A
A ESE. RIAX 4, EERREEE N, T
EYHFYE S B RE, 2003; %00 %,
2007). KH SR BLTEEAEEER LT
E-ER I AESER TN Eu HARESREME. T
B T B o T P A S R ERBLBR A AL S B T
ENMRYABHR L EEEL ERLcESEM
X, Eu P87 MR, X5 L RR Lo E
B AR L — BB 4c0), RWITT BN R T 4
VIE K ERYIRE HihaE.

it 0 FE 4 A 81 X 7T B Sk 98 on W ¥H, LREE/
HREE LB, & Eu B, MIS¥E T BB A kA A
LREE/HREE t{E &, Eu 2%, WYIR £ 4 7E R
H(XH B, 20080, TLEE M B f §9 > REE-Lo/
Yb BfR(E 1D EAY T LB REAEETIRE
X, DEEFERENZTREZIC &, RBILFE E
BOGTRUE, MTRE N DB RA XA ST
4l BN AZREFEIRE EREMZREN
RIEX, KUHFEE KBRS M ZRE YR,
ZXESHEREHEE. #1R1%1995)H,
LB MR KB W R GBI R BH 4 B, 4 B A
S S P EREBITH. BRYTEME A
6 L 90 1R oK LB R TR B AR 58, XA B A TR AR AR
AN EENFRRERE SR mH.

I 1 4 o T Y 3 2 M T 3, YT I b AR k4%
SRR 1L, wE R YL P K 1L, YLD A i
REAELE FH =4 iR ERR KBTI, &
T R S YU B R X () 8) (RS,
1993). HRBUE S (2003 1R4E LB A 9 R B 7%
B4t REF =BT E L HEARE L
WESH, HRAFRHENE LIRS M SRR
ZW8 XT3 1 W7 0 B3 LS B B A B = B i
— Bk B, TR AR BIAR R .
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