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Abstract: The traditional heavy mineral method to analyze provenance is liable to be limited by sampling
points, and the cost is high. This paper analyzes the provenance direction of the Well Zha X area, Qaidam
Basin respectively by thorium element content from well logging data and by zircon and other heavy miner-
al content from cores, and studies their correlation. The results show that the thorium logging applicable
instead of heavey minerals to analyze provenance in sedimentary strata with few monazite and abundant zir-
con. The application of this method in analyzing the provenance of Shanxi Formation in southwestern Or-
dos Basin produces the result consistent with that of the previous understanding. This study is significant
to improve the method of prevenace analysis by heavy mineral zircon.
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Fig.1 Distribution map of heavy minerals in Neogene in southwestern Qaidam Basin
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Table 1 Neogene stratigraphic sequence in southwestern

Qaidam Basin
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Table 2 Statistics of average content of heavy minerals in

No. [V reservoir group of Well Zha X area
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I oy s
i A4 WZEd m wy/ %
Wi 4 (N3 100~ 71 1.50 7.20 1.50 0.46 0.20
b Eb 4 (NS 1900 72 4.34 13.68 13.76 0.12 0.00
1 73 5.35 8.08 4.57 0.92 0.00
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Fig.2 Distribution of heavy mineralsin No. [V reservoir group of Well Zha X area
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Fig.3 Zircon/perovskite distribution in No. [V reservoir group of Well Zha X area
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Table 3 Thorium element content in the sandstone segment

of No. IV reservoir group

WIGE  sRE wam DEBTNE JFFE
T m wm Em et
2427.84  2430.60  2.76 4.60
244140 2 442.90 1.50 3.99
2454.20  2459.90  5.70 4.46
2 463.90 2 464.90 1.00 41.84
79 2470.30 247094  0.64 9.13 5.11
2480.40 2482.80  2.40 4.85
2493.20 2 494.30 1.10 5.33
2504.30 2 505.70 1.40 6.43
2506.80 2 508.50 1.70 6.89
2385.10 2387.90  2.80 6.14
2392.40  2394.80  2.40 4.24
210 6.54
2403.80 2412.30  8.50 7.06
2420.40 242320 2.80 7.32
2 484.90 2 488.00  3.10 8.06
2503.90 250640  2.50 8.38
Z3  2507.60 2510.20  2.60 5.61 8.13
2545.70  2550.00  4.30 8.65
2563.90  2569.90  6.00 8.79
2 446.20 2 447.70 1.50 12.31
2 482.70 2 484.60 1.90 10.20
715 11.06
2493.20 249580  2.60 11.58
2513.10 2 515.00 1.90 10.23
2397.10  2399.80  2.70 6.81
2417.70  2423.20  5.50 6.43
2442.90 2 444.70 1.80 6.69
2448.90 2451.20  2.30 10.54
Z11  2465.40 2 466.90 1.50 8.33 8.22
2472.40 2 473.80 1.40 8.32
2474.80  2479.00  4.20 9.41
2 480.30 2 481.90 1.60 10.23
2485.10 2487.20  2.10 9.44
2390.50 2394.80  4.30 7.66
2 398.10 2 399.90 1.80 7.51
2412.30  2416.00  3.70 5.62
712 8.12
2455.20  2458.90  3.70 8.02
2466.70 2469.30  2.60 10.04
2470.50  2473.90  3.40 10.41
2678.70 2681.20  2.50 7.76
2684.90 2687.10  2.20 8.71
2688.50 2691.40  2.90 10.87
716 2695.00 2697.20  2.20 12.27 10.23
2716.30 271850  2.20 13.81
2742.80 274710 4.30 8.98
2751.30 275580  4.50 10.36

gx3
PR ar LRI whsE A BOTIE T8
o B£/m B /m J&/m w(Th) /1076
2 455.00 2 458.30 3.30 8.32
2 477.70 2 479.20 1.50 9.45
Z14 249940 2 501.30 1.90 9.53 9.17
2 507.30 2 508.40 1.10 10.04
2528.60 2 530.10 1.50 9.67
2 442.00 2 444.50 2.50 14.02
2 445.30 2 446.80 1.50 13.29
2 449.60 2 453.30 3.70 12.11
2459.00 2 465.10 6.10 13.29
2470.20 2 472.10 1.90 14.43
2477.10 2 479.60 2.50 10.05
2 489.80 2 493.60 3.80 12.25
2 493.70 2 497.70 4.00 13.26
- 2502.10 2 503.90 1.80 11.67 1260
2 506.00 2 508.40 2.40 11.51
2518.10 2 520.00 1.90 10.95
2520.60 2 521.60 1.00 11.02
2521.90 2 522.90 1.00 10.27
252420 2 524.90 0.70 10.78
2 530.00 2 532.90 2.90 15.32
2 536.20 2 539.80 3.60 12.01
2 543.60 2 545.10 1.50 11.26
2 547.72 2 549.84 2.12 14.26
2431.70 2 433.20 1.50 9.16
2 442.60 2 445.50 2.90 11.02
2 467.30 2 468.20 0.90 9.87
713 2477.20 2 479.20 2.00 10.22 10.13
2 481.30 2 485.10 3.80 12.31
2 501.50 2 503.40 1.90 7.32
2530.70 2 532.80 2.10 8.23

3 PHE ST

31 HARESHESHRESHHEXNE

BEWGL X IR XY Z3 H NP5 R &, LR G
B A0 TR0 0 B T v B T AR R 2
E TR TR S B U R R B R

TEHC 73 B0 B iy i 23 ORI -5 B Beoxo
IO ) 0 2 - B 9 Bt 0 3 3 e o BBk AT 0 A
(R 4.8 5 al LU B 850 T 2 B o &t
JUER BRI RCAE RN, —F R AEMIE . R T 0.82,
VLB A BT 20405 B TT 3R i 7 B R AR PR
32 HAMRESHESRIEEFNMEXE

DURR Y i i iz 1) L 8 0, S E B ) 1% T i
Bt LIRS E 07 W) B o ORI Rz B R 2
[B]EL AT AH A 1 Fif AR S 0 935 7 1 A 0O
LA



% 5 YRS A Z AW IR AT F 0 8 R 59

R E S/ m

60 ’
0

[20 T8 3z 77 1)

B4 L XIS IV b 2= 4 b B ok 20 B0 A O NG I 0Tt e 5 I 8080 O % AR D0, 28 )

Fig.4 Thorium content distribution in No. [V reservoir group of Zha X well area
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Table 4 Comparison of zircon content and thorium content <13 ® R :'-98
in the core section of Well Z3 :g .... B
WUBKE/m  WAwn/% BEEE w(Th /100 st v
2 453~2 459 6.30 8.67 %\E; 9 . el
2 566~2 570 20.00 10.28 e | I
2 592~2 595 27.80 10.01 ® 7
2 631~2 633 10.00 7.43 5
2 678~2 681 30.00 12.16 0 10 20 30 40 50
2 717~2 720 17.60 10.01 B A R B/
9 745~9 748 30.80 12.98 B 5 Z3 FHLC BURS A B A B S AL U R B A MO R
9 T56~2 762 £0.00 13.02 Fig.5 Relationship between zircon content and thorium

content in the core section of Well Z3
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Table 5 Zircon content, zircon/ perovskite and relative car-

rying distance in Well Zha X area

-4 i /km B 1 wy/ % B A1/ UKD H
Z1 0.00 0.14 0.21
72 2.20 0.14 0.32
z3 1.90 0.28 0.66
Z4 4.10 0.22 0.42
Z5 4.30 0.33 1.16
z6 4.20 0.41 0.84
z7 2.90 0.32 0.80
z8 6.70 0.38 1.20
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Table 6 Contents of thorium and relative carrying distance

in Well Zha X area

W4 PEES /km £IEE w(Th)/X10~°
79 0.00 5.11
710 1.80 6.54
73 3.20 8.13
Z11 4.80 8.22
712 4.40 8.12
713 5.90 10.13
714 6.10 9.17
715 6.10 11.06
716 6.70 10.23
Z17 7.60 12.60
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Fig.6 Zircon content and relative carrying distance

1.40
y=0.15x+0.22
& R=062 .0

o O O N A I R

i\jl.OO

=0.80 ot
=

1.20

e
100.60
N

52 0:40

0.20

0.00
0 1 2 3 4 5 6 7 8

AH G i 32 BE 25 /km
K7 85 A/ E R 5 AR i I R OE R IE
Fig.7  Zircon/perovskite ratio and relative carrying dis-

tance diagram

14.00
$=0.87x+4.86
12.00 R>*=0.89 °

10.00 o ¢

8.00 PRRORES Lo - . ®

6.00| e

w(Th) /10

4.00
2.00

0.00
0 1 2 3 4 5 6 7 8

AH X 458 BE 2/ km
Bl 8 AhInE it A R BE R G R A
Fig.8 Thorium element content and relative carrying dis-

tance diagram

AN BRI B RS B A G 021 RAFAE — A S W
(B BR 25 5 W (EJ5 A OGP S 0,685 85 1/ VR LU (B
G ARR 0z B R AR RH OGS 0,62 AH G LU . 5
B0 R 0 B0 RO A2 B R A AR OG M  0.89,
FASCAEAR B W] X U W BT R 1 0 S W R AT
B A TR RO S 41/ VR LR

FAT PRI AR A ACBOR A BOL B e g — T
a3 LB 0 OO A0 8 B0 B A G, I,
HA Y TR o S R SR B PR B A ) AR
Z B IRATAE — RE WY 22 o (FURBE 0 3R o it 0 Bl
(6 TR AR B 1 32 Jot 23 0, 9 38 o A 2
(977 AR B T fie e kR B 2 B0 BT L B OGER TR
i B A O o B I A AR
QL TG DL O A0 45 30 A 90 520 i 45 38 T I v

4 AESRIR 2 3 2 b VY g B Y I ]

4.1 HREHHR

IR 22 W 4 M VU R R B R L VY4 e 2R
B AE 90~ 150 m Z[A], APk E B A HE K AR
w OB s b aieb A, N R LR E R 52



%54

HRARSF AT A I R 5T P 6 R 61

A2 AR LU RS AR L Pa 4L 20 il 1 Be i
2 B A T A e R AL LT T LA
ANV TR i 8 A7 T Ak 23 ORI X R B AR
HOCK M A A 0E. DOl 1 Berbiit ANE
1 3 Herp R TR B9 B BUR e H L IR S 2
TR A R HEAT X LG, AE S R 07 1 2 5 A 28

BT B BIF 52 32 B L 50 7R 22 4 30 b 7Y il — & R
7Y 28l ) oy 2 A B IR DXL B PY RS L A b
FREIOS L M X Y A U R Ok 1 SRR 2 A
b 7Y B 2% B AL AR L AL B DR A IR 2 2ok A T
PIR Z2 W A AU S A9 B LU 3 D5 A 1 1 BeUUAR IR 3
VU 0 =AU A DY R 1) AR L A LR = A
I B SR AT

4.2 YiEH

VERCIX P ) 16 TG 1 0 2 Be iy 4 e R i
HOEITE RS — 0 B O R T B AR
J& R INACE 2515 A A eL oo &R -5 R
HOEEE 6) . WEE TR T B (B 9Ok A,
ELUER BB V0 pE R A AL 2 A X, VU R EB
LU E T SR R E R 17.22 X100, e/ ME S 2.
70X10°°, FHE Ky 12,05 <10 ", TG 6 2 AR L
5, b 70 2 5 A BRO% AR K5 bR AR T T 4
KA 18.54 <10 e /ME N 14.51 X 10 ¢, F 1Yy
Bk 15.60 X 10 %, NIL 2 B » &1 0 % Il 1 73 2035 W A48
Koo 2 AR &L T8 2 0 SR AL 8 R — 3L
AT LA IZ X OB A 2 AR TR D R

0 20km

FATNE
Jow (Th) 76 %
JF 2 (10°)

AN R

B 5 R4 (m) TSI

El
0

W

g =
E1g o
16K
‘@
5

il

O I 2 W A T A L T 36 A A

Fig.9 Thorium content distribution of the Shan’ in the southwestern part of the Ordos Basin
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Table 7 Thorium content in the sandstone segment of the Shan{ in the southwestern part of the Ordos Basin
"IEH  sEr weE UDEBTHHE JFTHE BIAGE  &wRE weE  DEBETHE JTHE
Ih4 B /m B /m B /m w(Th) /10~ o £ /m JE£ /m & /m w(Th) /10"
3 710.50 3 711.70 1.20 2.63 4 482.50 4 483.80 1.30 18.23
El 3 720.70 3 722.40 1.70 2.41 2.70 4 485.30 4 487.80 2.50 17.21
3 724.20 3 725.80 1.60 3.06 E9 4 489.20 4 492.10 2.90 17.41 17.22
3 648.10 3 649.10 1.00 2.26 4 494,40 4 496.20 1.80 16.38
E2 3 655.30 3 657.20 1.90 3.89 3.66 4 503.60 4 505.50 1.90 17.03
3 657.90 3 659.60 1.70 4.23 3 768.20 3 769.50 1.30 15.52
3 732.40 3 734.50 2.10 8.31 E10 3 771.20 3 772.90 1.70 16.02 15.70
- 3 738.20 3 739.80 1.60 9.42 9.24 3 782.50 3 783.80 1.30 15.46
3 741.20 3 743.30 2.10 8.57 4103.50 4 105.10 1.60 16.78
3 752.40 3 754.90 2.50 10.46 4 106.30 4107.20 0.90 17.02
4162.70 4 164.20 1.50 11.23 E11  4108.10 4 109.60 1.50 16.53 16.85
4165.20 4 166.50 1.30 12.78 4114.70 4 115.30 0.60 16.98
E4 4 168.60 4 169.20 0.60 13.45 13.37 4122.30 4 123.80 1.50 17.11
4171.30 4 174.70 3.40 13.87 4 081.60 4 083.20 1.60 15.03
4178.60 4 180.20 1.60 14.76 4 095.70 4 098.10 2.40 14.53
5 064.50 5 065.80 1.30 14.56 Elz 4102.30 4 105.20 2.90 14.45 ot
5067.20 5 069.20 2.00 15.78 4122.10 4 123.50 1.40 14.01
E5 5070.30 5 072.40 2.10 11.32 13.28 4 071.20 4 073.10 1.90 15.87
5075.30 5 077.90 2.60 12.14 E13 4 084.30 4 086.90 2.60 15.42 1.61
5 089.70 5 092.40 2.70 13.45 4 050.80 4 053.00 2.20 14.74
4 345.40 4 346.70 1.30 11.89 i 4 062.90 4 064.90 2.00 14.52 .64
E6 4 350.90 4 352.00 1.10 13.78 12.75 3 755.80 3 758.90 3.10 14.34
4 352.70 4 354.10 1.40 12.74 3 765.70 3 767.10 1.40 14.11
4 332.80 4 334.00 1.20 13.11 E15 3 772.30 3774.50 2.20 14.57 T
E7 4.349.10 4 350.40 1.30 12.87 12.81 3777.40 3779.20 1.80 15.98
4 355.60 4 357.30 1.70 12.56 3 688.60 3 690.50 1.90 19.61
3 666.10 3 668.30 2.20 14.92 El6 3693.50 3 694.30 0.80 15.32 18.54
E8 3 669.60 3 672.10 2.50 15.14 15.00 3 796.10 3 798.20 2.10 17.21
3677.30 3 678.80 1.50 14.88 3 705.70 3 708.20 2.50 19.87
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Fig.10 Profiles of connected wells of the Shan! in the southwestern part of the Ordos Basin
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