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Fig 1 The sketch profile of tectonic-related truncations and
sdimentary gep in the Northwestern Tazhong
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Fig 2 The setch map of fracture filling bitumen , calcite-filling cavities or vuges and intensive
silicification of Silurian sandstone inW ell Zhong-1
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Fig 3 The picture and sketch mgp of band-dolamitization and cavities or vuges inW ell Zhong-1
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Tablel M ajor trace elanent canposition and itsratio results of dolam itic Im estone and dolostone of Ordovician

Fe, 05 NaO Mn Sr F B Mg/Ca SriMg Fe/Mn

Q77 025 102 03 254, 13 266 94 8 09 0 06 0 01 52 53

021 0 07 38 20 136 70 234, 61 251 0 49 0 0013 37. 53
— Q0 19 Q0 07 43 78 163 75 250 12 2 51 0 53 0 0015 29 68 4

2 1 ( %) M g/g)
Table2 M ajor and trace elenent cam position results of filling calcite n cavities or vuges n reservoirs
/m Fe&,04 Mn Sr Ba F Mg/Ca Sr/Ca SriMg Sr/Ba Mn /Fe

8 3972 10 145 1298 790 26 63 Q0061 00020 03267 3018 Q13
-10 3973 68 138 820 864 53 66 0 0048 0. 0023 0 4881 16 27 0 08
-14 4976. 65 121 1671 603 190 41 0 0059 0. 0015 0 2565 317 0 20
-20 C 4218 42 0 99 1669 376 47 70 Q0 0042 0 0010 0 2328 8 05 024
-23 4219 60 0 53 440 1275 22662 28 Q0 0032 0 0039 1 2280 0 06 011
-35 4322 83 Q 46 136 399 6345 109 Q0 0032 0 0010 0 3077 0 06 0 04
-39 4327. 80 0 29 245 821 112 73 0 0044 00021 0 4671 7.34 012
-70 4963 70 0 81 287 315 32 283 0 0147 0. 0008 0 0536 9 87 0 05
-78 S 5038 35 117 499 495 36 94 00028 00012 0 4387 13 68 0 06
-95 O, 5198 15 0 30 65 287 40 152 0 0116 0. 0007 0 0616 717 0 03

-117 0, 5368 98 Q17 32 204 16 283 05070 0. 0009 0 0019 12 52 0 03
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Table3 Thed™0,3%C and ¥ S /®Sr reaults of filling calcite in cavities or vuges i reservoirs of W ell Zhong 1

/m & sr/® o 2signa 3BC, . s /%o %0y _ g /%o
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Fig 4 Oxygen and carbon iotopic compositions of filling calcite in cavitiesor vuges(a) and calcite caments in Bachu,

Donghe fomations and Silurian systen  The arrov o right indicatesOrdovician, lift representsBachu
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Table4 Thed™0 andd™C reaultsof calcite canents n the clastic rocks of W ell Zhong 1

/m 3BC, . s /%o 30y . g /%o
33 4250 70 C.b -27 -14 0
37 432670 -33 -14 7
-41 4430, 20 -15 -105
-43 4431 60 -61 -14 5
-44 4431 90 Dsd -45 -11 6
-47 4437, 40 -43 -126
51 4443 00 -65 -14 7
58 4616. 85 — -96 -14 2
-69 4962 50 ) -32 -14 7
71 4966 00 -11 -131
72 4966. 30 s -21 -14°5
-82 5110 60 -38 -158
-86 5115 50 ) -34 -16.1
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Fig 5 Oxygen and Strontium isotopic compositions of filling calcite in cavities or vuges(a) in Kalashayi fomation
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Geological and Geochem ical implicationsfor M ulti-per iod and
Orign of Carbonate Kar stification n the Northwestern Tazhong:
tak hngW ell Zhong 1 asan example

.. 1,2 2 . 2 2

QAN Yi-xiong Z0U Yuan-rong CHEN Qiang-lu CHEN Yué€
1(Depariment of Reource and Environment, University of Petroleum, Beijing 102200)

2(W estern Institute, Exploration & Production Resarch Institute, SINOPEC, Urumqgi  830011)

Abstract Well Zhong 1 is an mportant discovery well of oil and gas in Ordovician carbonate rocks located at the
Northwestern Tazhong uplift Thispaper presents an updated reviev of the multi-period and origin of carbonate karsti-
fication, which took into acocount of core observation, palaeo-biological analysis, sisnic section and mineralogical and
petrological and geochemical of calcite cenentsand calcites in cleavages and cavitiesor vuges The o tectonic-relat-
ed truncation and sedimentary gap surfaces have been identified, which hare sime extent of relationship with carbonate
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karstification in Caledonian, the fact that calcites in cleavages and cavitiesor vuges in O rdovician carbonate rockswith
rather low contentsof elenentsof Fe,Mn, Sr and Ba, and the nomal value ofd O ( - 6 4%0 - 4 5%o) andd °C
(-1 4% Q 5%0) in campari®on with that of the average value of seavater of Ordovicianare believed  occurr as a
camposite results of syngenesis affected by the mixed fluid at shallov buried condition and later meteoric invasion;

while the calcite cements developed in B achu, Donghe fomations and Silurian sandsioneswith the ramifom structures
of infiltration metasmatisn related with magmatic hydrothemalisn and the low value of6 O ( - 10 5% - 16 1%o)

andd™®C( - 1 5% -9 6%) indicated it had undergone an intense hydrothemal buried aswell asHercynian sub-
aerial meteoric diagenetic change; the low data of strontium itopic compositions(® Sr/* Sr less than O 7100) of fill-
ing calcites in cleavages and cavities or vuges in Kalashayi fomation and Silurian and Ordovician system of Well
Zhong-1 are explained as the resultsof the little effect of continental clastic ssdiment due t a rather short period of ex-
posure; moreover, itmay be concluded that no similar geological condition or background of a large scale of strong
epigenic karstification exists in the Northwestern Tazhong just asoccurred in the Tahei oilfield (Shaya uplift) with Pal-
ocave systemswidely developed in fom s of multiple passage caves in theM iddleUpper Ordovician carbonate

Key words Well Zhong 1, geochemistry of trace elaments, karstification, Ordovician Northwestern Tazhong
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