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Fig.1 Sedimentary environment during late Yingshan stage of Ordovician in Tazhong area
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Fig.2  General columnar section of lower Ordovician Yingshan group from Well Z13—71—Z7212—Z11 in Tazhong area
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Fig.3 The main type of low Ordovician dolomite in central Tarim basin
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Table 1 Major and trace element compositions of lower Ordovician dolomites in central Tarim basin ( pg/g)
/m Na Sr Ba Ca Fe K Mg Mn Mg/Ca Fe/Mn Sr/Ba

1 716404 5574.7 375.7 120.72 8.1 327444 1168 184.6 69618 119.0 0.213 9.81 14.82
2 716414 5582.6 58.2 88.516 1.8 411676 98 66.4 941.4 13.5 0.002 7.22 48.94
3 71724 5523.4 177.9 159.8 2.9 360981 284 41.2 23875.8 30.0 0.066 9.47 55.02
4 7324 3843.94 360.6 97.338 21.9 235684 261 42.1 117498  33.7 0.499 7.75 4.45
5 711444 5638 118.0 257.6 2.9 399781 49 39.1 8526.6 11.4 0.021 4.30 89.25
6 7135 5724.45 234.11 29.0 178242 31046.9 18.8 0.174 8.07 1
7 713434 5974.6 1491.8 149.12 6.0 239010 112 55.2 112170 22.4 0.469 4.98 24.99
8 711443 5636.635 195.2  124.85 5.3 267231 275 74.2 93936 30.0 0.352 9.17 23.62
9 71734 5848.03 482.0 208.31 15.4 256239 241 197.5 105474 28.4 0.412 8.49 13.53
10 71357 5846.4 519.4 165 321429 420 912.8 55920 23.0 0.174 18.26
11 713-63 5971.9 1038.7 101 224286 1330 1742.6 95640 52.0 0.426 25.58
12 712444 5613.01 87.0 170.18 2.0 398567 32 45.7 2609.76 19.1 0.007 1.65 83.35
13 716144 5848.225 267.2 66.653 1.9 250827 745 54.6 102630  68.4 0.409 10.89  34.30
14 716 5368. 67 103.94 22.7 1
15 AL 5368. 67 104.99 29.8 1
16 Z141 5368. 67 117.17 35.2 1
17 7142 5368. 67 163.32 24.6 1
18 7146 5371.79 118.29 34.7 1
19 7147 5371.79 117.67 32.1 1
20 7334 3946 188.8 535.1 2.7 396153 120 54.9 7798.8 23.4 0.020 5.11 196.53
21 713-66 5973.8 816.1 109 230000 1330 1576.6 90480 48.0 0.393 27.71 2
22 71391 5977.3 667.7 223 257857 1400 2074.5 77100 65.0 0.299 21.54 2
23 71349 5976.33 139.17 49.2 100903 48367.75 27.0 0.479 2.83 1
24 71320 5976.33 136.89 58.8 115219 27945.92 23.2 0.243 2.33 1
25 742 3611.465 71 246.0 1
26 743 3611.465 63 104.0 1
27 744 3611.465 141 320.0 1
28 748 5158.06 330 227.0 1
29 749 5158.06 251 106.0 1
30 71410 5366.9 519.4 104 214786 1610 1078.7 103500 40.0 0.482 40.25 2
31 71412 5367.2 519.4 170 214929 1260 829.8 106740 37.0 0.497 34.05 2
32 712-65 5612.9 519.4 89 219286 630 1078.7 71940 80.0 0.328 7.88 2
33 71420 5371.4 519.4 145 202000 1330 829.8 110040 44.0 0.545 30.23 2
34 71421 5371.6 445.2 182 200571 1120 746.8 102780 48.0 0.512  23.33 2
35 713418 5976.33 90 43.1 97125 35800.29 20.0 0.369 2.09 1
36 71419 5370.9 741.9 124 200571 1960 829.8 112380 54.0 0.560  36.30 2
37 71246 5578.535 155.56 19.4 113639 52706.05 37.2 0.464 8.02 1
38 71247 5614.755 117.56 16.3 108070 47152.57 69.9 0.436 7.21 1
39 71223 5614.755 167.33 24.2 98800 38198.85 79.1 0.387 6.92 1
40 7134 5595.5 126.39 21.8 101572 31709.56 24.3 0.312 5.80 1
41 7440 5158.06 458 286 1

1=
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Spectral diagrams of trace element compositions of lower Ordovician dolomites in Tazhong area
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Table 2 Elemental compositions of dolomite minerals analyzed by electron microprobe ( pg/g)
FeO MgO Ca0 MnO Total Ca + Mg Mg/Ca Fe/Mn
1 Sh6-32 0.1932 51.461 0.062 51.72 51.65 0.01
2 Sh6-3-2 0.389 51.387 0.055 51.83 51.78 0.01
3 Sh6-3-2 0. 166 49.749 0.037 49.95 49.92 0.00
4 Sh6-3-2 0.317 57.046 0.007 57.37 57.36 0.01
5 Sh6-32 0.008 50. 608 50.62 50. 62
6 Sh6-3-2 0.312 49.544 49.86 49. 86 0.01
7 Sh6-3-2 0.19 51.432 51.62 51.62 0.00
8 Sh6-3-2 0.388 51.863 0.033 52.28 52.25 0.01
9 Sh6-32 0.003 0.456 50.962 51.42 51.42 0.01
10 Sh6-3-2 0.375 49.911 50.29 50.29 0.01
11 71725 0.016 0.233 49.992 50.24 50.23 0.00
12 71725 0.016 0.275 49.957 0.004 50.25 50.23 0.01 4.00
13 71725 0.019 0.218 49.907 50.14 50.13 0.00
14 71725 0.27 50.323 50.59 50.59 0.01
15 71725 0.635 50.001 50. 64 50. 64 0.01
16 71725 0.029 0.574 49.876 50.48 50.45 0.01
17 71725 0.068 0. 605 49.542 0.044 50.26 50.15 0.01 1.55
18 71725 0.029 0.544 49.937 0.037 50.55 50.48 0.01 0.78
19 71725 0.023 0.583 49.841 50.45 50.42 0.01
20 71725 50.785 50.79 50.79
21 71725 0.003 0.022 50.449 0.015 50.49 50. 47 0.20
22 71725 0.003 0.102 50.648 50.75 50.75 0.00
23 71725 0.119 50.082 50.20 50.20 0.00
24 71725 0.029 0.012 50.619 50. 66 50.63 0.00
25 71725 0. 146 49.069 0. 004 49.22 49.22 0.00
26 71725 0.078 0.631 50.112 0.015 50. 84 50.74 0.01 5.20
27 71725 0.055 0.111 48.334 48.50 48.45 0.00
28 71725 0.032 0.131 49.806 49.97 49.94 0.00
44 711443 0.691 49.194 0.007 49.89 49.89 0.01
45 711443 0.691 49.185 49.88 49.88 0.01
46 711443 0.545 49.467 0.051 50.06 50.01 0.01
47 711443 0. 886 0.568 49.329 50.78 49.90 0.01
48 711443 0.444 0.692 49.132 0.015 50.28 49.82 0.01 29.60
49 711443 0.178 0.262 49.783 0.011 50.23 50.05 0.01 16.18
50 711443 0.704 49.334 0.004 50.04 50. 04 0.01
51 711443 0.709 0.499 49.498 0.018 50.72 50. 00 0.01 39.39
52 711443 1.945 0.691 49. 867 52.50 50.56 0.01
53 711443 1.24 0.745 50.638 52.62 51.38 0.01
54 711443 0.76 50.691 51.45 51.45 0.01
55 711443 1.768 0.474 50. 682 0.054 52.98 51.16 0.01 32.74
56 711444 0.351 50.129 50.48 50.48 0.01
57 711444 0.234 51.279 0.004 51.52 51.51 0.00
29 7342 0.219 51.126 0. 004 51.35 51.35 0.00
30 7342 0.036 0.219 54.307 0.018 54.58 54.53 0.00 2.00
31 7342 0.224 51.008 51.23 51.23 0.00
JEOL JXA—8100 ;
Fe/Mn 0.2~39.39 3.4 C-0
Fe N

Fe, 14 5°C 8%0
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Fig.5 Spectral diagrams of element compositions of dolomite minerals from lower Ordovician in Tazhong area ( ug/g)
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3 C-0-Sr
Table 3 C - O - Sr isotope compositions of lower Ordovician dolomites in Tazhong area
(m) 8'3C( PDB) /%08 O( PDB) /%0 Z ty ly I3 ty  AVE(T) 8 8r/%gr
1 716404 5574.7 -1.57 -6.96 120.6 52.4 45.5 52.5 52.2 50.6 0.70902
2 716414 5582.6 -1.77 -8.25 119.6 59.4 51.3 59.4 59.8 57.5 0.70885
3 71724 5523.4 -2.08 -6.81 119.7 51.6 44.8 51.7 51.4 49.9 0.71088
4 7324 3843.94 -1.35 -6.98 121.1 52.5 45.5 52.6 52.3 50.7
5 711444 5638 -2.70 -7.88 117.8 57.4 49.6 57.4 57.6 55.5
6 7135 5724.45 -1.68 -7.77 120.0 56.8 49.1 56.8 57.0 54.9 1
7 71350 5726.6 -1.20 -7.40 121.2 54.8 47.4 54.8 54.8 53.0 2
9 713434 5974.6 -2.26 -5.03 120.2 42.0 36.7 42.0 41.5 40.5
10 711443 5636.635 -2.07 -6.77 119.7 51.4 44.6 51.4 51.1 49.6
11 71734 5848.03 -2.16 -4.92 120.4 41.4 36.2 41.4 40.9 40.0 0.70901
12 71357 5846.4 -1.70 -6.40 120.6 49.4 42.9 49.4 49.0 47.7 2
13 713-63 5971.9 -2.10 -6.00 120.0 47.2 41.1 47.3 46.8 45.6 2
14 71392 5977.9 -3.60 -10.80 114.5 73.2 62.9 73.2 75.9 71.3 2
15 7110744 5635. 645 -2.10 -7.60 119.2 55.9 48.4 55.9 56.0 54.0 3
16 7110745 5637.7 -2.10 -7.50 119.3 55.3 47.9 55.4 55.4 53.5 0.71006 3
17 7110746 5637.725 -2.30 -7.60 118.8 55.9 48.4 55.9 56.0 54.0 0.70899 3
18 7110747 5641. 685 -1.80 -5.10 121.1 42.4 37.0 42.4 41.8 40.9 0.70958 3
19 712078 5576.31 -2.00 -7.30 119.6 54.3 47.0 54.3 54.2 52.4 0.70937 3
20 712444 5613.01 -1.55 -8.06 120.1 58.3 50.4 58.4 58.7 56.5
21 716444 5848.225 -1.58 -7.07 120.5 53.0 46.0 53.1 52.9 51.2 0.70906
22 7345 3941.89 -1.47 -6.01 121.3 47.3 41.2 47.3 46.9 45.7 1
24 716 5368. 67 -1.25 -4.52 122.5 39.2 34.4 39.3 38.7 37.9 0.70891 1
25 7149 5368. 67 -1.29 -5.18 122.1 42.8 37.4 42.8 42.3 41.3 0.70894 1
26 7141 5368. 67 -1.08 -4.17 123.0 37.3 32.8 37.3 36.9 36.1 0.70880 1
27 7142 5368. 67 -1.42 -3.90 122.4 35.9 31.6 35.9 35.5 34.7 0.70883 1
28 7146 5371.79 -1.63 -6.69 120.6 51.0 44.2 51.0 50.7 49.2 0.70902 1
29 7147 5371.79 -1.33 -5.54 121.8 44.7 39.0 44.7 44.2 43.2 0.70890 1
30 7334 3946 -1.44 -6.77 121.0 51.4 44.6 51.4 51.1 49.6
31 713-66 5973.8 -2.10 -5.60 120.2 45.1 39.3 45.1 44.6 43.5 2
32 713491 5977.3 -2.40 -5.10 119.8 42.4 37.0 42.4 41.8 40.9 2
33 71393 5978.8 -2.60 -5.80 119.1 46.1 40.2 46.2 45.7 44.5 2
34 7341 3937.92 -1.44 -5.62 121.6 45.1 39.3 45.2 44.6 43.6 1
37 71349 5976.33 -2.45 -6.03 119.3 47.4 41.2 47.4 47.0 45.8 1
38 71320 5976.33 -3.00 -6.14 118.1 48.0 41.7 48.0 47.5 46.3 1
39 71301 5594.2 1.92 -4.02 129.2 36.5 32.1 36.5 36.1 35.3 4
40 742 3611.465 -2.38 -6.52 119.2 50.1 43.5 50.1 49.7 48.3 0.70973 1
41 743 3611.465 -1.12 -5.46 122.3 44.3 38.6 44.3 43.8 42.8 0.70923 1
42 744 3611.465 -1.99 -6.58 119.9 50.4 43.7 50.4 50.1 48.6 0.70936 1
43 748 5158.06 -0.20 —-6.88 123.5 52.0 45.1 52.0 51.7 50.2 0.70882 1
44 749 5158.06 -0.03 -6.80 123.9 51.6 44.7 51.6 51.3 49.8 0.70882 1
45 71410 5366.9 -2.40 -8.70 118.1 61.8 53.3 61.9 62.6 59.9 2
46 71412 5367.2 -2.80 -9.30 116.9 65.1 56.1 65.1 66.3 63.1 2
47 712-65 5612.9 -1.50 -6.80 120.8 51.5 44.7 51.6 51.3 49.8 2
50 71302 5600 1.82 -5.08 128.5 42.2 36.9 42.3 41.7 40.8 4
51 71420 5371.4 -1.50 -7.00 120.7 52.6 45.6 52.7 52.5 50.8 2
52 71421 5371.6 -1.70 -7.40 120.1 54.8 47.4 54.8 54.8 53.0 2
53 712-69 5614.9 -1.50 -4.30 122.1 38.0 33.4 38.1 37.6 36.8 2
54 71348 5726.5 -1.40 -7.60 120.6 55.9 48.4 55.9 56.0 54.0 2
55 71348 5976.33 -2.20 -5.08 120.3 42.2 36.9 42.3 41.7 40.8 1
56 7342 3938.47 -1.32 -6.72 121.2 51.1 44.4 51.1 50.8 49.4 1
57 7343 3940.7 -1.36 -6.47 121.3 49.8 43.2 49.8 49.4 48.1 1
58 7344 3941.1 -1.16 -5.91 122.0 46.7 40.7 46.8 46.3 45.1 1
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59 7101 5367 -1.17 -4.98  122.4 41.7 36.5 41.7 41.2 40.3 4
60 7102 5371 -1.28 -5.83  121.8 46.3 40.3 46.3 45.8 44.7 4
61 71303 5725 -0.77 —5.97  122.7 47.1 41.0 47.1 46.6 45.4 4
62 TZ1201 5203.5 -0.12 -4.52 124.8 39.2 34.4 39.3 38.7 37.9 4
63 TZ1202 5224.4 -1.05 -5.30  122.5 43.4 37.9 43.5 42.9 41.9 4
64  TZ1203 5246 -1.31 -6.51  121.4 50.0 43.4 50.0 49.7 48.3 4
65  TZ1204 5247 -1.22 —5.41  122.1 44.0 38.4 44.1 43.5 42.5 4
66 71419 5370.9 -1.70 -6.80  120.4 51.5 44.7 51.6 51.3 49.8 2
67 71246 5578.535 -1.72 -6.74  120.4 51.2 44.4 51.3 51.0 49.5 1
68 71247 5614.755 -1.47 -3.54  122.5 33.9 29.9 34.0 33.7 32.9 1
69 71223 5614.755 -1.89 —4.66  121.1 40.0 35.0 40.0 39.5 38.6 1
70 7134 5595.5 -1.66 -3.18 122.3 32.0 28.3 32.0 31.8 31.0 1
71 7440 5158.06 0.06 -6.57 124.1 50.3 43.7 50.4 50.0 48.6 0.70889 1
- 10 ;2 - 13- 11 ;
4 - 9 ; Tty = —258.4-5.418"0; 1, =13.85 -4.545"80 +0.04/(3"80) %1, =14.8 =5.41 x8%0; 1, =16.9 -4.38
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Table 4 Fluid inclusion characteristics in dolomite minerals

from lower Ordovician dolomite in Tazhong area

/C /( wt%)
142 14.97
146.4 1.74
129 -
11 5635 ~5642m 258 7.86
140 1.74
154 18.63
126 18.3
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Genesis of Lower Ordovician Dolomite in Central Tarim Basin

LI Pengchun' CHEN Guang-hao' ZENG Qiaosong” YI Jin> HU Gang’

(1. Key Laboratory of Marginal Sea Geology South China Sea Institute of Oceanology Chinese Academy of Sciences Guangzhou 510301;
2. Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640,
3. Research Institute of Geological Science SINOPEC Shengli Oilfield Company Dongying Shandong 257015)

Abstract Lower Ordovician dolomites in the central Tarim basin are of various types and extensively distributed.

Seven dolostone types could be documented based on fabrics and structures which are crystalline dolomite residual-
grain dolomite residual calcite dolomite algal dolomite cloudy centers and clear rims dolomite clitellum dolomite
and gypes dolomite. Its characterised by middle-high 8'*0 negative value( 3.2% ~-8.7%0) low-middle 3" C nega-—
tive value( 3% ~-0.77%0) and high Z value of 118 ~123. Most diagenetic temperature calculated by empirical for—
mulas using 3'°0 values are between 118 to 123°C" which indicates that the temperature degree of dolomitization is
low and so the kind of dolomite belongs to low temperature dolostone. These dolomites have also characteristics of low
Mg/Ca and variable Fe/Mn ratio values. According to mineral composition analyzed by electron microprobe dolomite
monomineral can be divided into high Fe content and low Fe content species. *"Sr/*Sr ratios of most samples are low
( among 0.708 8 ~0.709 7) which are similar to seawater strontium isotope composition and some are of high rati—
os between 0.710 1 and 0. 710 9. These characteristics reveal that the origin of dolomite in the study area can be clas—
sified into penecontemporaneous dolomitization and burial dolomitization. According to Ordovican palaeogeographical
evolution the penecontemporaneous dolomitization arised in the seafloor environment mainly in tidal flats or beach
environment. And this kind of dolomite characterised by low diagenetic temperature low *’Sr/¥Sr ratios and low Fe
content dolomite minerals. The burial dolomitization can be interpreted by two diagentic models. One is seepage-—reflux
dolomitization during early shallow burial stage and characterised by low diagenetic temperature but high *’Sr/% Sr rati—
os and high Fe content dolomite mineral. Another is deep burial dolomitization which occured in more strong reduci-
ble diagenetic enviornment during late deep burial stage. In general the degree of dolomitization in burial diagentic
enviorment is further enhanced and adjusted. The deep burial dolomite is characterised by high diagenetic temperature
and high homogenization temperature of fluid inclusions but low salinity.

Key words dolostone; dolomitization; geochemistry; C-O-Sr isotope; Lower Ordovician; central Tarim Basin



