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Abstract: A set of thick—bedded dark muds and shales are developed in Linxi Formation of Upper Permian in south—central part of
Da Hinggan Mountains, serving as one of the important Upper Paleozoic hydrocarbon source rock strata in this region. The
Taohaiyingzi section in Ar Horqin Banner is one of the most typical sections of Linxi Formation, and the authors took the section as
the study area. Test and analysis of major elements, trace elements and rare earth elements were conducted for ten pieces of sand or
mud samples of Linxi Formation along the section. The results of element analysis and the diagrams of provenance discrimination
function (F,—F,), Ni—TiO, and La/Th— Hf show that Linxi Formation along the section had several provenances, which mainly
included felsic igneous rock provenance and quartzite sedimentary provenance besides a minority of intermediate— basic igneous
provenance. Based on the analysis of the spider diagram of trace elements standardized by PAAS, the distribution pattern of rare
earth elements standardized by chondrite, the diagrams of K,O/Na,O—SiO,, Zr/Th and TiO,—TFe,O;+MgO and provenance tectonic
setting discrimination function (F,—F,)’ of the samples of the section, and the sand geochemical parameter contrast between the
samples and different tectonic settings, the authors hold that the provenances of Linxi Formation along the section exhibited
complex tectonic settings with the characteristics of passive continental margin, active continental margin and continental island arc.
The comprehensive analysis shows that the provenances of Linxi Formation of the section consisted of igneous rocks and
quartziferous sedimentary rocks under the passive continental margin background, and igneous rocks under the active continental
margin and continental island arc background. Combined with the previous related study achievements, it could be concluded that
the sedimentary formations of Late Carboniferous to Permian magmatic passive continental margin under extension background and
Paleozoic arc magmatic rocks under subduction background in Xing'an— Mongolian Orogenic belt ought to be the primary

provenances of Linxi Formation along the section.
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Fig.1 Overview of the geotectonic location and sketch geological map of Taohaiyingzi section and adjacent areas
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Fig.2 Geological section and sampling location map of Linxi Formation along Taohaiyingzi section
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Table 1 Major (%), trace(10°)and rare earth element(10*)compositions of the samples from Linxi Formation along
Taohaiyingzi section

ABP1- ABP1-  ABPI-  ABPI-  ABPI-
ABP1-  ABPI-  ABPI- ABPI-  ABPI-
P 46HX 21HX 15HX 13HX 7THX
S9HX 54HX S1HX 38HX 26HX
ik Ve TRy Wb R ER RbR TR
e e e et Vet
b Vet Vet Ve e
Si0, 63.98 63.76 62.75 67.19 62.18 58.93 63.11 62.43 61.37 65.04
ALO; 16.78 17.04 16.26 16.45 16.70 16.86 18.16 16.04 18.00 16.92
MgO 2.00 1.61 213 1.36 1.65 1.64 1.26 1.49 1.26 1.15
Ca0 0.55 0.67 0.83 043 0.72 0.61 0.74 0.73 0.87 0.6
K>0 3.89 3.52 341 393 3.65 401 476 3.16 448 3.65
TiO, 0.70 0.64 0.70 0.60 0.68 0.62 0.61 0.70 0.69 0.81
TFe,05 595 592 6.70 4.56 7.11 7.64 5.18 8.29 6.09 5.47
P,0s 0.15 0.15 021 0.07 0.18 0.14 0.18 0.15 0.26 021
Si0,/ALL05 46.17 36.99 55.02 80.25 4347 4593 117.41 47.95 83.67 7825
ALOs/TIO; 24.11 26.66 23.19 27.20 2447 27.20 2998 23.02 2596 20.83
Ba 51580  587.00 52800  631.60  662.10  668.00 70930  626.10 55120  471.80
Cr 62.30 61.30 69.30 50.40 59.50 61.10 58.70 53.10 66.40 66.30
Cs 2431 11.59 9.58 10.08 13.12 26.44 25.73 20.46 19.49 18.70
Hf 5.00 532 5.04 5.65 5.69 561 5.99 5.61 6.04 6.28
Nb 12.48 12.38 12.92 15.01 13.76 12.68 12.75 12.58 14.74 1623
Ni 41.54 34.87 37.06 2427 37.69 40.22 29.42 30.04 30.60 2829
RD 16840 13360 12920 15260  151.70  185.00  197.60 12420 18850  145.90
Sr 88.30 98.10 82.40 66.80 81.30 79.20 51.20 92.40 60.40 84.60
Th 8.36 8.06 9.50 10.82 8.66 9.89 10.42 9.69 10.46 13.67
U 3.30 2.90 4.60 491 3.39 322 3.70 3.60 456 5.20
Zr 20930 19720  188.80  229.10 21940  209.00 22820  203.80 22540  231.50
Th/U 2.54 278 207 221 255 3.07 2.82 2.69 229 2.63
Rb/Sr 1.91 1.36 1.57 228 1.87 234 3.86 134 3.12 1.72
Ba/Sr 5.84 5.98 6.41 9.46 8.14 8.43 13.85 6.78 9.13 5.58
Cr/Zr 0.30 0.31 037 022 027 0.29 0.26 0.26 0.29 0.29
La 33.34 29.42 34.08 37.13 34.07 29.16 31.15 24.69 35.60 38.17
Ce 71.49 63.07 72.14 75.64 76.97 64.73 69.22 55.81 79.24 77.78
Pr 9.07 8.01 9.19 9.17 935 8.03 8.42 6.94 976 9.54
Nd 35.02 30.83 35.82 33.00 35.10 29.56 3224 26.65 37.74 35.14
Sm 6.30 5.59 7.14 5.70 6.53 5.30 6.05 5.14 743 6.30
Eu 1.05 1.03 1.40 0.95 122 1.15 122 1.17 1.43 1.18
Gd 5.69 4.99 6.59 5.15 591 4.68 525 458 6.79 5.73
Tb 1.00 0.86 1.13 0.95 1.03 0.85 0.92 0.81 1.17 0.96
Dy 5.84 5.07 6.45 5.86 6.00 4.96 5.50 483 6.41 5.66
Ho 1.22 1.04 1.30 1.26 124 1.05 1.14 1.01 1.30 1.14
Er 3.56 3.06 3.78 3.79 3.72 3.16 342 3.06 3.87 3.50
Tm 0.61 0.53 0.63 0.67 0.65 0.55 0.60 0.55 0.64 0.6l
Yb 4.11 3.52 4.13 4.40 430 373 401 3.70 427 3.92
Lu 0.61 0.53 0.61 0.67 0.64 0.56 0.60 0.57 0.65 0.61
Y 3329 3024 38.92 36.07 3527 29.68 3237 29.10 36.94 32.88
S REE(AFY) 178.91 15755 18439 18432 18672 15747 16975 13951 19629  190.26
LREE 15628 13795 15977 16158 16323 13793 14831 12040 17120  168.11
HREE 22.64 19.60 24.62 2274 23.49 19.55 2145 19.10 25.09 22.14
LREE/HREE 6.90 7.04 6.49 7.10 6.95 7.06 691 6.30 6.82 7.59
(La/Yb)y 547 5.64 5.56 5.69 5.34 527 523 450 5.62 6.56
(Ce/Yb)y 450 4.64 452 445 4.63 449 446 3.90 4.80 513
OEun 0.54 0.59 0.62 0.53 0.60 0.71 0.66 0.74 0.62 0.60
dCen 0.99 0.99 0.98 0.99 1.04 1.02 1.03 1.03 1.02 0.98

A i A TR B R P B bR A 2 A A S T SE B ; SEu=Eu/(SmxGd)'?, 8Ce=Ce/(LaxPr)"*; T
B N A BRI A AR LR (E, 9 Boynton(1984).
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Table 2 Geochemical parameter comparisons between the samples of Linxi Formation of Taohaiyingzi section and
sandstones under different tectonic settings

ZH DRI gesh Rffiagk  imshRkinsg  KERSI KR BC LM
8i02/% 63.07 81.95 73.86 70.69 5883 6546 66
Ti0x/% 0.68 0.49 0.46 0.64 1.06 0.65 0.5
ALOy/% 16.92 8.41 12.89 14.04 17.11 1365 152

(TFe;05+MgO) /% 7.84 2.89 4.63 6.79 11.73 7.89 6.7
AL0,/Si0, 0.27 0.1 0.18 0.2 0.29 0.2 7.15
K,0/Na,0 6.88 1.6 0.99 0.61 0.39 094 023

ALOy/ (CaO+Na,0) 12.05 4.15 2.56 242 1.72 225 087
La/107 3268 39 37 27 82 34.8 30
Ce/107 70.61 85 78 59 19.4 66.4 64

Y REE/10° 207.99 210 186 146 58 146
LREE/HREE 6.92 85 9.1 7.7 38 9.47
(La/Yb)x 5.49 159 123 11 42 1042 92

SEu 0.62 0.55 0.6 0.8 1.04 073 065

Th/U 2.56 5.6 48 46 2.1 577 38

Rb/Sr 2.14 1.19 0.89 0.65 0.05 031 032

Ba/Sr 7.96 4.7 38 3.55 0.95 255 157

T AT PR RHIE S 415 | [ Bhatia(1983) ; EC A E AR HESE (55 LLSF, 1999) 5 TS E 4 {E 4l Taylor et al.(1985),

AHXTRRE 1) TR 5 2t A 15 T S I 10 A A8
(Bhatia et al., 1986) .

XF L TR TG 2R PAAS i fb ik M & 5
EPNEN NG IRy iR A PN T W N ST
VS REESIPN UL I 25PN RUE SRR ESTC7 #i=] I8
2009) AT R, B i 5 - ) T AR PG 2 ) AL 1 T R
A1 B R Rl 2 SaG SR BN AR (813) . XL
P T A o ORE B A A AR 1 os R B S A
[Fi) ) 38 BRBE N 32 0 A AX (DRTE 55, 2009) |, [R)FE
A L 2 3 W YA 5 - 35 TR P 20 ) VA i 5 S B
Bl Bl K i 10 21 R AE AT T Bl R il i 2k R AE (&
4). 7F Bhatia(1983)4 H [ (TFe,0:+MgO)~-TiO; ¥
it (L 6a) b, I TR i 43 5 T 22 P 70 KBl S 91X
TR P VAT A A, #2116 Bhatia(1983) £ H: A9 14
T ISR bR AL F R F I A

F=—0.0447w(Si0,)— 0.972w(Ti0,) + 0.008w(ALO:)—
0.267w (Fe,0;) +0.208w(FeO)—0.3082w(MnO)+0.140w
(MgO)+0.195w(Ca0)+0.719w(Na,0)— 0.032m(K.0) +
7.510w(P,05)+0.303

Fr=—0.421w(Si0,)— 1.988w(Ti0,)— 0.526w(AL,O;)—
0.551w (Fe,0:) — 1.610(Fe0) +2.720w(MnO)+0.88 1w

(MgO)—0.907w(Ca0)—0.177w(Na,0)— 1.840w(K,0)+
7.244w(P,0:)+43.75

THA BB IS THINE (F-F,) (El 6b) I,
A LE AR AR R P 6 NS ARl KRRl 2 X Jak, 34
TEAETE SRR 25 X e, 1 NV TR B R X Bk, 7E
Murphy(2000)42H1 1) Si0,—K,0/Na,O Flfif (& 6¢) |-,
BTHIRE S 8 A TEIE SRR IX, 2 VR AE R Bt
Z%IX, FERoser et al.(1986)#2 1) Si0,—K,0/Na,O [¥]
fif (El 6d) b, FTHIRE f B i 6 1NV TR sl KBl 2k
X, 4NVE TR S RRENZIX . AR Bl RR A 5 AR
[Fi) ) 3t AR 10 5 M BR Ak 2% 2%k (Bhatia, 1983 ; Taylor
etal., 1985; 1A%, 1999) A 7% Hu (6 2) , il A& B
[ =R k2 = S A TN U SN T 2
B A MR A 2= R AL, TS B KB IR Z o
T LT 8 % 2 rP e i BRI AR A EA A 1 5
PRPERIRAIE , SRR T RS 5 5 (20U
4F,2004) , MIAFFE X AL T 2458308 L7 2 b, Hh e el
i 75 0 TEMR P 2 A s T S A B s R i
2 RETIPN T UE YN THE S 1R s p=e e =R
5.3 YRS

T P V5 350 T AR P AL 40 D5 0 0 0 5 A 3
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