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Abstract

We made major breakthroughs in exploration in buried hills of Penglai 9-1 oilfield in Bohai basin.
There is good oil-gas show in granite, which already forms oil-gas pools. However, there are some
uncertainties in this set of granites, such as forming time, attitude, distributing scope, lithology
characteristic, reservoir space types, major controlling factor of reservoir and so on. Systematic
observation, description of drilling cores, sidewall cores and cuttings, zircon U-Pb dating, petro-
graphy and geochemistry studies show that the granite is a Mesozoic acid intrusion in Proterozoic
strata. The analyses such as casting thinsection observation and physical property analysis show
that the reservoir space types in the granite are broken intergranular pores, dissolution pores,
weathering fractures, structural fractures, etc. and it is mainly a pool of weathering crust which is
strongly transverse homogeneous lithologic petroleum reservoir whose lower cores and fractures
develop badly. Combined with logging and seismic method, we also studied the intrusive direction
and scale of the granite, which built solid foundation for declaring the reserves of oil and gas in the
granite and had instructive meanings for the study of reservoir distributing in the similar Penglai
9-1 granites and crystal basement rock.
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Figure 1. The explore array map for Penglai 9-1 structure
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Table 1. LA-ICP-MS U-Pb analytical results of the mica quartz
1. ZEBAFER AR LA-ICP-MS U-Pb I ZENHER

Az 3R AE it /Ma

JEs2 207ph/2%pPh D7pp/23Y 206pp/238Y 207ph/2%pPh 27pp/235y 206pp/238Y

LU fE lo thAE lo L fE 1o R 1o R lo RS lo
PL9-1-3-01 0.11108 0.00119 5.28724 0.06683 0.34528 0.00434 1817 20 1867 11 1912 21
PL9-1-3-02 0.15944  0.0018 10.44474 0.13701 0.47512 0.00608 2450 20 2475 12 2506 27
PL9-1-3-03 0.15896 0.00195 10.37593 0.14345 0.47344 0.00604 2445 21 2469 13 2499 26
PL9-1-3-04 0.11001 0.00123 5.091 0.06609 0.33567 0.0042 1800 21 1835 11 1866 20
PL9-1-3-05 0.11114 0.00135 5.37376 0.07475 0.35038 0.00486 1818 23 1881 12 1936 23
PL9-1-3-06 0.10918 0.00129 5.1043 0.06844 0.33911 0.00428 1786 22 1837 11 1882 21
PL9-1-3-07 0.15757 0.00241 10.28351 0.16646 0.47359 0.00608 2430 27 2461 15 2499 27
PL9-1-3-08 0.15626  0.0018 10.17408 0.13416 0.47237 0.00598 2416 20 2451 12 2494 26
PL9-1-3-09 0.15819 0.0025 10.26739 0.17037 0.47108 0.00628 2436 27 2459 15 2488 28
PL9-1-3-10 0.1585 0.0042 10.61411 0.27534 0.48593 0.0085 2440 46 2490 24 2553 37
PL9-1-3-11 0.11708 0.00161 5.29921 0.0799 0.32833  0.0043 1912 25 1869 13 1830 21
PL9-1-3-12 0.15537 0.00316 10.26257 0.214 0.47937 0.00673 2406 35 2459 19 2525 29
PL9-1-3-13 0.10761 0.00172 5.02864 0.08521 0.33925 0.00455 1759 30 1824 14 1883 22
PL9-1-3-14 0.10834 0.00172 4.99373 0.08397 0.33476 0.00445 1772 30 1818 14 1861 21
PL9-1-3-15 0.1631 0.00285 10.6185 0.18774 0.47253 0.00657 2488 30 2490 16 2495 29
PL9-1-3-16 0.10742 0.00137  4.7945 0.0666 0.324 0.00404 1756 24 1784 12 1809 20
PL9-1-3-17 0.1089  0.00138 5.01901 0.06893 0.33457 0.00414 1781 24 1823 12 1860 20
PL9-1-3-18 0.1553 0.00216 10.64016 0.1567 0.49738 0.00653 2405 24 2492 14 2603 28
PL9-1-3-19 0.15011 0.00216 9.62052 0.14551 0.4653 0.00592 2347 25 2399 14 2463 26
PL9-1-3-20 0.16014 0.00247 10.69118 0.16958 0.48462 0.00627 2457 27 2497 15 2547 27
PL9-1-3-21 0.15834 0.00239 10.71409 0.1673 0.49111 0.00643 2438 26 2499 15 2575 28
PL9-1-3-22 0.10778 0.00196 5.17108 0.09432 0.3483 0.00464 1762 34 1848 16 1926 22
PL9-1-3-23 0.11368 0.00143 5.0991 0.06886 0.32549 0.00404 1859 23 1836 11 1816 20
PL9-1-3-24 0.10477 0.00201 4.9887 0.09479 0.34559 0.00466 1710 36 1817 16 1914 22
PL9-1-3-25 0.15647 0.00306 10.67855 0.20625 0.49527 0.00703 2418 34 2496 18 2593 30
PL9-1-3-26 0.18876 0.00454 14.83054 0.34403 0.56991 0.00863 2731 41 2804 22 2907 35

PL9-1-3-27 0.18023 0.00352 14.00801 0.2693 0.56402 0.00787 2655 33 2750 18 2883 32




Table 2. LA-ICP-MS U-Pb analytical results of monzogranite
2 ZKENEMRERSER

[0 2 LU EE (Ma)
peE @b %py wpp/sy opp/ey Tpp/p Wpp/sy epp2ey

LA lo o fE lo o fE lo AR lo e lo AR lo
PL9-1-4-01 0.04791 0.00537 0.16583 0.01814 0.02511 0.00073 95 236 156 16 160 5
PL9-1-4-02 0.04886 0.00110 0.17855 0.00406 0.02658 0.00040 141 54 167 3 169 3
PL9-1-4-03 0.04857 0.00244 0.18182 0.00891 0.02726 0.00050 127 114 170 8 173 3
PL9-1-4-04 0.04984 0.00161 0.17350 0.00552 0.02531 0.00039 188 77 162 5 161 2
PL9-1-4-05 0.04966 0.00147 0.17342 0.00510 0.02539 0.00038 179 71 162 4 162 2
PL9-1-4-06 0.04750 0.00118 0.16647 0.00415 0.02551 0.00036 74 57 156 4 162 2
PL9-1-4-07 0.04849 0.00108 0.17708 0.00401 0.02655 0.00036 123 54 166 3 169 2
PL9-1-4-08 0.05086 0.00116 0.17471 0.00405 0.02502 0.00036 234 54 163 4 159 2
PL9-1-4-09 0.04986 0.00328 0.17746 0.01147 0.02581 0.00047 188 150 166 10 164 3
PL9-1-4-10 0.04954 0.00628 0.17919 0.02187 0.02625 0.00100 173 269 167 19 167 6
PL9-1-4-11 0.04858 0.00287 0.17271 0.00995 0.02579 0.00049 128 134 162 9 164 3
PL9-1-4-12 0.04815 0.00143 0.17679 0.00527 0.02663 0.00042 107 69 165 5 169 3
PL9-1-4-13 0.05090 0.00158 0.17814 0.00542 0.02538 0.00037 236 73 166 5 162 2
PL9-1-4-14 0.04783 0.00134 0.17437 0.00480 0.02644 0.00037 91 65 163 4 168 2
PL9-1-4-15 0.05003 0.00074 0.17703 0.00290 0.02566 0.00035 196 35 166 3 163 2
PL9-1-4-16 0.04895 0.00148 0.18896 0.00573 0.02799 0.00047 145 72 176 5 178 3
PL9-1-4-17 0.04951 0.00119 0.17592 0.00431 0.02575 0.00042 172 57 165 4 164 3
PL9-1-4-18 0.05017 0.00125 0.17840 0.00446 0.02579 0.00036 203 59 167 4 164 2
PL9-1-4-19 0.04849 0.00102 0.17181 0.00369 0.02570 0.00035 123 51 161 3 164 2
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Figure 2. U-Pb concordia diagram of zircons in the mica quartz
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Figure 3. U-Pb concordia diagram of zircons in monzogranite
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Table 3. The logging identification standard of oilfield PL9-1
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R 0 REARFAE
HASRSE A4 EREE M HhE T

(API) (g/em’) (%)

ZRAEKE >90 2.45-2.65 <6

ERENE TR NKE 75~90 2.43~2.65 <6
AEKAKE 60~75 >2.68 6~12

RivEr S <100 <2.40 >18

R I <60 >2.58 <10
FNEYET ) >70 >2.40 >12
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Figure 4. Logging response characteristics of major rock types
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Figure 5. Cross-well seismic profile of Penglai 9-1-13 and Penglai 9-1-2
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Figure 6. The reservoir space types in the granite. (a) broken intergranular pores (PL9-1-2 well, 1285.0 m, Single-Mode
polarizing), (b) dissolution pores (PL9-1-13 well, 1514 m, Single-Mode polarizing), (c) tectonic fractures (PL9-1-13 well,
1503.50 m, Single-Mode polarizing), (d) shrink-dissolve fractures (PL9-1-11 well, 1605.0 m, Single-Mode polarizing)
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