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Origin of Cambrian dolomite from Well Milan 1 in Tadong area and

its significance to dolomite reservoirs
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Abstract ; Knowing reservoir distribution pattern is key to the exploration of deep dolomite reservoirs in the eastern Tarim
Basin. To understand the origin of the Cambrian dolomite in the Milan area of the Tadong low uplift, we measured the rare
earth elements ( REE) of dolomite of various types taken from a representative well Milan 1 for geochemical
characterization based on core and thin section observations. The results show that the content of all REEs in various
dolostones is low, and the total mass fraction decreases with the increase of grain size. There are obvious differences in
dEu anomalies for dolostones of different types. The 8Eu anomaly values of silty-micritic, finely-crystalline , medium-
crystalline and coarse-crystalline dolostones range between 0.97 —1.08,0.77 —1.05,0. 80 —3.23 and 0. 81 —-2.23,
respectively. Most of the samples have negative 8Ce anomaly values,ranging from 0. 86 to 1. 02. The results show that the
PAAS-normalized pattern of REEs in all samples can be divided into three types:the negative , positive and normal types.
An in-depth study on the dolomitization process demonstrates that the formation of the Cambrian dolomite is essentially
caused by evaporation pump mechanism. In addition, the dolomite of the negative type was also under the impact of a
burial environment at a later formation stage;the positive type was modified in a hydrothermal environment at a later
stage ;and the normal type was mainly formed under the effect of seepage reflux. In conclusion,the formation of dolomite

reservoirs is conditioned by a variety of factors,including a favorable distribution of sedimentary facies as a prerequisite ;
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large-scale dolomitization as the foundation ; dissolution as the key,and the fracture systems as versatile influencers.

Key words :rare earth element ( REE) | geochemistry , dolomitization , dolomite , Cambrian, Well Milan 1, Tadong area,

Tarim basin
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Fig. 1 Geological sketch map of the Tadong area (a) and stratigraphic column of Well Milan 1 (b)
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Fig.2 Images showing the Cambrian dolomite core samples under microscope and naked eyes from Well Milan 1 in the Tadong area
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Table 1 Contents and characteristic parameters of REEs in the Cambrian dolomite from Well Milan 1, Tadong area

x1 BRHRXZIAZKRBZERITRSERSHY

B £ o E & R/10 ¢

HEHS  RE/m ale La Ce Pr Nd Sm Eu Th Dy

ML -01 5252.66 ML 17.9829 33.6929 3.2163 11.5477 1.6764  0.4214  0.1639 0.967 5
ML -02 5523.96 oSS e 5.1800 8.6100 1.0190 3.6800 0.5390  0.1960  0.0510 0.280 0
ML - 03 5524.67 LRyl baeay 1.8657  3.2323  0.366 4 1.5731  0.3240 0.0707  0.0396  0.2307
ML - 04 5358.11 LY TS baay 0.732 6 1.4653  0.178 4 0.7119 0.1822  0.0259  0.0205 0.1670
ML -05 5 656.70 FEEHE 2.3940  4.4745  0.4957 1.5190 0.3009 0.0676  0.0404 0.2817
ML - 06 5356.35 P 1.1966  2.4436  0.2945 1.3061 0.2745  0.0413  0.0362 0.2640
ML - 07 5 260. 86 M- hEsE 3.3937  6.0736  0.698 0 2.5804 0.4780  0.1053  0.0461 0.3200
ML - 08 5253.90 M- hEE 9.9410 16.9180 1.6240 4.7950 0.9610  0.4930  0.1360 0.6610
ML -09 5523.29 41 - nA 3.0900 5.0200 0.4700 1.4400 0.2300 0.1400  0.0300 0.1700
ML -10 5523.72 I T = Pae = 4.3244  8.6661 0.8860 3.2806  0.5214  0.1573  0.0428 0.274 1
ML -11 5324.71 M- iEHsAE 1.2100 2.7461 0.3232 1.3878 0.2939  0.0475 0.0361 0.2703
ML -12 5253.90 - HA=A 8.3450 15.6410 1.5230 4.1530 0.8650  0.2180  0.0970 0.5490
ML - 13 5252.78 i i S Pae ey 8.1450 14.3570 1.6920 5.7480 1.2700 0.401 0 0.1470 0.6910
ML - 14 5289.13 TS b=y 8.2646 16.0032  1.993 5 8.2779 1.7419  0.2697  0.2028 1.3087
ML - 15 5323.73 GRS b=y 1.1906  2.4566  0.291 8 1.2000 0.2290 0.0377  0.0320 0.2282
ML-16 5355.97 S by 1.3289  2.9923  0.3932 1.6806 0.3308  0.0518  0.0430 0.294 1
ML -17 5259.37 - A=A 5.476 4 12.4901 1.5559 6.1414 1.1999  0.1710  0.1513  0.976 5
ML - 18 5 356.49 - A=A 1.5960  3.2020 0.3830 1.5130 0.3080 0.0600  0.0620 0.348 0
ML -19 5249.35 M- H s 5.7280 11.9318  1.3407 5.2138  0.9615 0.1717  0.1090 0.6700
ML -20 5249.83 M- E s s 8.8583 16.8842 1.8930 6.4450 1.1873  0.2332  0.1543  0.9393
ML -21 51255.84 R A=A 6.1833 11.6189 1.1635 4.2368 0.8207  0.1487  0.0919 0.6015
ML -22 5 250. 81 P = 7.4344  16.6944  1.9344 7.1000 1.4349  0.2459  0.1622 1.0702
ML -23 5252.50 VAT (L S 9.6383 20.1629  2.307 4 8.710 1 1.588 3 0.279 0 0.1892 1.2608
ML - 24 5658.19 T | ey 2.5025 4.9801 0.5612 2.0862 0.3576 0.0764  0.0554  0.390 7
ML -25 5253.15 A ] =P =) 7.9619 15.6986  1.807 4 6.3561 1.1418  0.2212  0.1369 0.8409
ML -26 5258.72 EMBEH s 2.9113  6.0923  0.677 8 2.5659 0.4780  0.0924  0.0565 0.3245
ML - 30 5326.14 TR R 1.4380  3.2511 0.3777 1.5159  0.348 1 0.047 1 0.0386 0.2527
ML -31 5 326.55 REE S 0.7452 1.5898  0.1923 0.7894 0.1732  0.025 1 0.0184 0.1398
. o TR eE/10° SREE/  SLREE/ SHREE/ SLREE/ (La/
FhanS S Ho Er Tm Yb Lu 1076 1076 s10-¢  sprpp  OCe dFu Py
ML - 01 0.2152  0.6089 0.0850 0.4860 0.0653 71.1294 68.5376 2.5918 26.44 1.01 1.52 0.95 2.73
ML - 02 0.0500 0.1570 0.0210 0.1140 0.0160 19.9130 19.2240 0.689 0 27.90 0.86 2.23 1.06 3.35
ML - 03 0.0511 0.1524 0.0187 0.0963 0.0103  8.0313 7.4322 0.5991 12.41  0.90 1.20 0.95 1.43
ML - 04 0.0386 0.1091 0.0135 0.0708 0.0077  3.7235 3.2963 0.4272 7.72  0.93 0.81 1.03 0.76
ML - 05 0.0640 0.1831 0.0209 0.0906 0.0120  9.9444 9.2517 0.6927 13.36 0.95 1.18 1.11 1.95
ML - 06 0.0613 0.1781 0.0238 0.1386 0.0146  6.2732 5.5566 0.7166 7.75  0.95 0.79 0.96 0.64
ML -07 0.0722 0.2018 0.0276 0.1545 0.0178 14.1690 13.3290 0.8400 15.87  0.91 1.34 1.04 1.62
ML - 08 0.1280 0.3470 0.0490 0.2990 0.0410 36.3930 34.7320 1.6610 20.91 0.96 2.62 1.04 2.45
ML -09 0.0400 0.1100 0.0150 0.0800 0.0100 10.8450 10.3900 0.4550 22.84  0.94 3.23 1.01 2.85
ML -10 0.0608 0.1711 0.0207 0.1088 0.0119 18.5260 17.8358 0.690 2 25.84 1.02 1.95 0.98 2.93
ML - 11 0.0678 0.1868 0.0277 0.1608 0.0229  6.7809 6.0085 0.7724 7.7 1.01 0.88 0.97 0.56
ML -12 0.1010 0.2960 0.0460 0.2630 0.0390 32.1360 30.7450 1.3910 22.10 1.01 1.44 1.08 2.34
ML - 13 0.1370 0.4070 0.0630 0.3580 0.0570 33.4730 31.6130 1.8600 17.00  0.89 1.77 1.10 1.68
ML - 14 0.2438 0.7523 0.1014 0.6601 0.0960 39.9159 36.5508 3.3651 10.86  0.91 0.87 1.01 0.92
ML-15 0.0539 0.1498 0.0239 0.1410 0.0162 6.0507 5.4057 0.6450 8.38  0.96 0.85 1.00 0.62
ML - 16 0.0701 0.1989 0.0264 0.1402 0.0153 7.5656 6.7776 0.788 0 8.60 0.95 0.83 1.02 0.70
ML -17 0.1901 0.5489 0.0803 0.4100 0.0630 29.4548 27.0347 2.4201 11.17 0.98 0.77 1.04 0.99
ML -18 0.0770 0.2130 0.0320 0.1710 0.0270  7.9920 7.0620 0.9300 7.59  0.94 0.82 1.02 0.69
ML -19 0.1513 0.4142 0.0566 0.2908 0.0413 27.0807 25.3475 1.7332 14.62  0.99 1.01 1.00 1.45
ML -20 0.2192  0.6151 0.0987 0.5767 0.076 6 38.1809 35.5010 2.6799 13.25  0.95 1.04 1.07 1.13
ML -21 0.1361 0.3487 0.0463 0.2810 0.0402 25.7176 24.1719 1.5457 15.64 0.99 1.03 0.97 1.62
ML -22 0.2239  0.5935 0.0717 0.4060 0.0612 37.4417 34.8530 2.5887 13.46  1.01 0.97 1.04 1.35
ML -23 0.2516 0.7892 0.1136 0.6178 0.0968 46.0050 42.6860 3.3190 12.86  0.99 0.97 1.02 1.15
ML - 24 0.0940 0.2645 0.0390 0.1690 0.0235 11.6001 10.5640 1.0361 10.20  0.97 1.04 1.02 1.09
ML -25 0.1843 0.4993 0.0736 0.4525 0.0562 35.4307 33.1870 2.2437 14.79  0.95 1.07 1.06 1.30
ML -26 0.0744 0.2191 0.0274 0.1432 0.0183 13.6811 12.8177 0.8634 14.85 1.00 1.08 1.01 1.50
ML - 30 0.0617 0.1826 0.0264 0.1402 0.0191 7.6992  6.9779 0.7213 9.67 1.02 0.77 1.00 0.76
ML -31 0.0352 0.1010 0.0131 0.0783 0.0101 3.9109 3.5150 0.3959 8.88 0.97 0.85 1.01 0.70

AR NACEAR LT £ A PAAS FRififbfti. SREE,SLREE il SHREE 2 BIf03E BF L B8R L FER Lo e k.
3Ce =2Cey/ (Lay + Pry) ,8Eu =2Euy/(Smy + Thy ) ,8Pr =2Pry/(Cey + Ndy)
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