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Fig.1 Tectonic map of Dongpu depression and sampling locations
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Table 1 REE data of mudstones in 3rd Member of Paleocene Shahejie Formation in Dongpu
depression (10

2 La Ce Pr Nd Sm

&//ME 1041 203 228 796 158 0.24
BAE

FifE

5955 11621

3971 7633
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Bu GI T Dy Ho E Tm Yb Lu

1.39 021 115 023 06 009 058 0.09

1.06 633 124 351 052 336 0.51
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Table 2 REE parameters of mudstones in 3rd Member of Paleocene Shahejie
Formation, Dongpu depression

TREE YLREE XIHREE T LREE/
#4 (La/Yb)y  (La/Sm)y  (Ce/Ybw  (Gd/Yb)y  SEu 8Ce
nos L HREE

F116 196.09 178.36 17.74 10.06 10.56 4.84 7.49 1.38 0.65 0.89
£17 197.39 179.00 18.39 9.73 11.06 4.37 8.12 1.67 065 0.91
F19 268.02 24591 22.12 1n 11.95 4.84 8.95 1.50 0.59 0.93
M2 181.70 163.56 18.14 9.02 9.80 3.74 7.22 1.62 0.58 091
w3 160.16 145.05 15.11 9.60 10.53 4.24 7.64 1.58 0.58 091
# 66 174.75 157.88 16.87 9.36 11.11 4.11 8.18 1.84 065 091
7 195.33 176.59 18.74 9.42 11.15 4.05 8.12 1.83 0.65 0.90
#4 83 218.29 199.15 19.14 1041 11.82 4.59 8.73 1.65 0.64 0.92
X2 192.26 174.80 17.46 10.01 11.68 445 8.56 1.76 0.64 091
X1 6 214.62 195.76 18.86 10.38 12.02 472 8.72 1.68 067 091
BY 48 161.95 146.50 15.45 9.48 11.02 3.93 8.15 1.78 062 091
®115 171.28 155.37 15.91 9.76 11.37 4.16 8.54 1.79 0.64 093
76 117.71 106.08 11.63 9.12 10.59 3.96 792 1.78 0.64 092
wix 7 199.13 180.68 18.44 9.80 11.25 4.20 824 1.76 065 091
A1 236.38 216.19 20.19 10.71 11.24 4.84 8.17 1.44 0.56 091
TR 217.23 197.15 20.08 9.82 11.73 4.11 8.63 1.92 0.64 091
B 20 215.26 194.80 20.45 9.53 10.95 4.12 7.94 1.75 0.65 0.90
B 36 192.80 174.99 17.81 9.83 11.14 429 8.33 1.70 0.66 093
Bt 50 203.32 183.97 1934 9.51 10.72 4.19 7.89 1.72 0.65 091
¥t 86 132.98 121.17 11.80 10.27 10.93 473 7.90 1.48 0.66 091
K12 197.02 178.03 18.99 9.38 10.50 4.30 7.55 1.60 0.63 0.89
XS 134.64 121.25 13.39 9.05 10.11 4.02 7.90 1.75 0.66 097
I 65 202.94 183.87 19.07 9.64 11.18 437 8.01 1.68 0.66 0.89
D2-3 169.56 153.86 15.70 9.80 11.63 4.06 8.62 1.89 0.61 091
P 305—5 200.51 181.61 18.90 9.61 11.23 4.12 8.32 1.82 0.64 091
P42 140.33 126.80 13.53 9.37 10.21 4.02 7.69 1.58 0.64 0.93
P95 203.15 184.64 1851 9.98 12.18 430 9.14 1.94 0.70 093
X 19—5 245.79 222.56 23.22 9.58 1114 4.06 8.22 1.74 0.65 0.90
X 207 47.10 4277 433 9.87 12.01 4.14 8.99 1.92 048 0.94
3223 166.26 150.17 16.09 9.33 1075 4.13 7.92 1.73 0.62 091
3 255 204.63 184,78 19.85 9.31 11.05 3.73 839 1.88 0.62 093
3 266—6 212.49 191.99 2049 9.37 11.22 4.04 827 1.87 065 091
75 106.89 98.31 8.58 11.46 11.99 5.84 8.45 131 0.63 0.90
X903 158.63 140.92 17.71 7.96 8.53 3.55 6.75 1.64 0.69 0.96
%3 117.54 105.95 11.58 9.15 10.03 422 7.49 1.64 0.64 0.93
FH)E 181.55 164.59 16.96 9.71 11.04 427 8.15 1.70 0.63 091

BN RRRBBEFMELE, R Boynton(1984) 5B MK A b MBI 2 A SR YEAR K E TR

HEREALRE,

# 4+ ot £ Li.Be.Sc.V.Cr.Ni.Cu,Zn.Ga.Rb.Y.
Zr BaBi WP HEHREREANANZESER,
St.Nb.Cs.Ta,Th .U B FHHE LR L E A FTH R
EHEEME, Kb sc FBH 167.08x10%4508.84x107,
FHE K 778.69x10%;Ba & B N 192.31 x10 *~
1648.80x107%, FEIIH K 453.70x10°, XL 55
A B B RE 1 LA R DT RRIRIE A %

4 UUHIRIE T
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NARAEPHHBE TR ESUE, THENKE
A—EMBAREN, REE(1989) I B AP HE

JCE St/Cu B LLE T LIS /R SO, B Sr/Cu B 1
HR 1.3~5.0 R BRBEHSE, KT 5.0
FERERAMSME, SHRBMBAY =& 23 MEAH
TN, Hs/Cu HEERBKX, +F 6.23~
562.48, FH{H K 35.41(F 3), 1R T Y =B UL
BEANTERASBZ BEHEENRE, SFERENH
(I3 207 3, X 75 . X 42 #%)Sr/Cu HIETR
K, FE¥E K 209.39, 5H A HEE B, AT A ZK
EMAmLERETRERANSETERERER
B, S E0 - BRANITRGE K ARE, Y
BRI KRG, Xttt — S UEE TS S R iy
A, KRB ILRMILETHKFERESR
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Fig.2 Chondrite- normalized REE pattem sof the samples from 3rd
Member of Shahgie Formaion, Dongpu depresion
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Table 3 Trace element data of mudstones in 3rd Member of Paleocene
Shahgie Formation, Dongpu depression
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Fig.4 Source rock discrimination diagrams of La/Th versus Hf and Co/Th versus La/Sc for
mudstone from 3rd Member of Shahejie Formation, Dongpu depression. a based on Floyd and Leveridge
(1987), b based on Condie (1993), after X.X.GU(2002)M



tdooodood 4-amb0ooooooonoan
0o0ooooooooooomooooooan
M La/Sc-Co/Th OO DODDOODO OO 4-b00 O
OO0o0Do0ooOoooooO0OcoThOD OO
0 0470143M 000 0%;0 Lalsc OO0 OO
0000 238487 000 30500000
goooooooobooboobooooooo
moooocoobooao
gooooobobbooboooooooooao
ooooocoooooboboOobOo0O0o0oooao

O 0 oo 0o god

O000EEENMO 0 BuOD0DOD0 (8EU) M DO
goooooooobobboobboooooo
MmooomooOonoooooooogao
OREEODOOO OYLREE/Y HREEO OO [
o000 O0O0O0O0O0O0O0O0O0O00DO
omoooobooobobo0 HWREEOD DO OO DO

O oo oo d

ELREE/Y HREEOO OO @M v 0D @DNOO M
oooooooooooo0oooo0 (LREE)O
OMOOMHREE)DOODOODEBLOODOOOOO
goooooooooooooobooboOooOoonon
O 100 (Ev) 0000000 06 Eu O 048-0.700
goe3loononoooz2@moboOoO O
Iy =1
oooooooocoooooooooao
O0O0O00 REE- La/lYbODO OO0 5000

O g oo oo o-g

O O oo o oo
O oo oo o
O oo o o

goodoooooooboooooooao
gooobODooOoOOoO0ooooooooo
ogoad
goooooooooooboobobooboooob
gooooooooboooooboboboobooOoOoOonon
goodoooooooooooobobobooOoDO0Onn
goomoomooooomooobo monoD
gooooooooboocoobooobbooboOoboOonon
oooooad
6 U O

()0 0000000000000 O00O0O0 O
000000000000 00000 (PAAS)O
000@MO0000000mMOOO0O00000O
000000000000 @MO0O0O0O0O0O
000 EuDO0OO @eOO 0007y LREE/Y
HREEQLaYb)NDO CeYbD)NO OO O M OO0 0O

05000000000 REE- LAYbOO

Fig.5 REE vesusLd Yb diagram of mudgonesin 3rd
Member of Shah¢ie Formation, Dongpu depresion
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Geochemical characteristics of the 3rd Member of Paleogene Shahejie
Formation in Dongpu Depression and their geological implications

CHENG Yue—hong', YU Xing—he', HAN Bao—qing?, DU Hai—feng’, BAI Zhen—hua*
(1. School of Energy Resources, China University of Geosdences, Beijing 100083, China; 2. Zhongyuan Oilfield Company, China Petroleum &
Chemical Corporation, Puygr:g 457001, Henan, China; 3. Research Institute of Yanchang Petroleum Group Co. Lid., Xi’ an 710075, Shaanxi,
China; 4. PetroChina Research Institute of Petroleum Exploration & Development, Beijing 100083, China)

Abstract: Abundant geological information can be obtained from trace elements and REE in sedimentary rocks,
which may reveal the provenance attribute and tectonic setting and help to reconstruct the paleo—sedimentary
environment. Geochemical characteristics of mudstones and rock salt from the 3rd Member of Paleogene Shahejie
Formation in Dongpu depression of Bohai Basin were studied in detail in this paper. The results show that the
samples have relatively high Sr and Ba and low Rb, V, Ni, Mn, Fe, Cr and Br. Concentrations of most of the
trace elements are higher than their Clark values in the same sorts of rocks. The total content ranges from 47.1X
107 to 268.02x107%, and the average content is 181.55%10—6,which is similar to the average value of PAAS. The
ratios of LREE/HREE range from 7.96 to 11.46, and the average content is 9.71. These data show that LREE
are obviously richer than HREE, and the distribution patterns of the samples are characterized by “V”—shaped
curve with obvious negative Eu (from 0.48 to 0.70) anomaly and indistinct negative Ce anomaly (from 0.89 to
0.97). In addition, the content of rock salts is much lower than their content in other samples. According to an
analysis of the characteristic parameters (St/Cu, V/(V+Ni), (La/Yb)y, Sr/Ba, 8 Ce and Ceanom), it is revealed
that the study area belonged to continental sedimentation, and its paleo—environment was under the oxygen—free,
anaerobic and saltwater condition. The characteristic parameters such as Eu, é Eu, ®REE—m(La)/w(Yb), La/Th—
Hf and Co/Th—La/Sc in the discrimination diagram can indicate that the source rocks were mainly
intermediate—acidic felsic and mixed felsic/basic rocks as ‘well as very insignificant sedimentary rocks, derived from
detrital materials of Neihuang uplift and Luxi uplift.

Key words:Dongpu depression ; trace elements; REE ;provenance
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