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Fig. 1 Pattern of higlrresolution sequence units classified by the method of quantitative analysis of
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Table 1 Paleosalinity calculated with the method of equivalent boron cements of illite in Tuo124 well
cin S R Mty W A % o, KO GRIGE RER IS i
/m B0 mwvrn  BAG SRE BIEEE REW % R0 SR SR/ /%

2473.70  57.22 14.0 19.6 6.0 60. 4 75.0 1.92 2.314 89.616 329.2 210 1.2424
2474.83  59.16 15.0 21.4 4.0 59.6 74.0 2.47 2.976 91. 440 261. 1 200 1. 1497
2478.62  57.21 17.1 14.8 9.9 58.2 63.0 1.74 2.097 89. 542 363.0 245 1. 5669
2480.10 65.52 13.6 12.2 5.3 68.9 65.0 2.2 2.651 101. 177 324.4 220 1.3351
2496.20 37.31 2711 18.3 12.7 41.9 54.0 1.78 2.145 60. 166 238.4 175 0.9180
2500.04  45.30 44.9 32.6 14.0 8.5 43.0 2.23  2.687 78.786 249.2 185 1. 0107
2503.10 41.51 24.6 36.3 13.1 26.0 37.0 1.65 1.983 59.139 252.8 180 0.9643
2506.90  49.23 27.7 29. 1 12.4 30.8 36.0 1.46 1.759 72.954 352.5 240 1. 5205
2508.45 52.36 26.9 18.3 13.1 41.7 45.0 1.38 1.663 81.950 418.9 280 1. 8913
2510.90  65.33 31.2 40.9 9.8 18.1 55.0 1.53 1.844 97.913 451.4 305 2.1231
2512.85  53.65 38.9 22.5 14. 1 21.5 36.0 2.65 3.193 94. 280 251.0 180 0. 9643
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Fig.2 Pattemn of higlrresolution sequence units classified by
the paleosalinity calculation with the equivalent boron cements
of illite in Tuo124 well
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Table 2 Paleosalinity calculation by the method of equivalent boron cements of kaolinite in Tuo711 well
Kt e '8 % ‘
FHR/ m SEPH A 1070 T - — AT/ 107 WERE %
mika BAA kA B/ FERE O RER
3198. 61 100 15.0 20.8 5.0 59.2 55.0 35.730 13. 41
3270.44 49. 62 16.0 20.5 4.9 58.6 79.0 19. 879 8.48
3274.13 58.03 14.2 15.9 8.8 61.1 60.0 21.776 9.11
3277.6 52.14 10.2 10.6 7.2 72.0 60.0 19.412 8.32
3280.15 56. 35 25.0 20.2 10.8 44.0 50.0 21.723 9.09
3281.08 45. 41 46.9 32.6 12.3 8.2 30.0 19.762 8.44
3283.86 33.64 26.9 34.0 11.0 28.1 30.0 11.995 972
3288.36 54. 67 28.8 29.4 10. 1 31.7 30.0 19. 925 8.50
3289.02 48.78 28.1 16.9 11.7 43.3 20.0 17.739 7.76
3296. 18 52.14 31.9 41.2 7.1 19.8 20.0 18.478 8.01
3309.4 47. 1 22:5 28.9 11.5 34. 1 20.0 16. 593 7.36
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middle to lower Es3 and the related oil are characterized by Pr/ Ph> 1, and relatively high concentration of hopane and
dibenzofuran contents, representing freshwater lacustrine genesis. It is found that methylsteranes including dinoster-
anes are of importance to indicating sedimentary environment and even specific species of organisms. The alge-rich
Es4 shales deposited in brackish water in the southern slope of Niuzhuang subsag are rich in Cys- 30 4 methyl steranes
and dinosteranes, and but very small amount of dinosterane in the Es4 source rock buried at a depth over 2700 m.
Similar phenomenon has been observed in Es3 mudstones deposited in fresh water, i. e. Ca3, Cag, C3p 40 methylaaaxr
20 Rsterane of Es3 mudstone distribute in the shape of “V” in the m/z 231 mass chromatogram, while those in Esy4
source rock have a linear distribution, suggesting that they have apparently different paleoenviornment and related
geochemical environment. Analyses of formation water and trace element also show that the sedimentary environments
in Es3 and Es4 are quite different. The Sr/ Ba ratio, boron content, paleo-salinity and saltiness in Esy4 are relatively
higher than those in Es3. In a word, the development of the Tertiary lake in this area has been closely related to the
tectonic movement and paleo-climates. Sedimentary environment and biomarker index show that the oil field in the
deeper part of Niuzhuang subsag have mainly been sourced by the Es3 source rocks. They are actually of lenticular oil
reservoirs characterized by short-distance migration and indigenous oil generation and accumulation. The oils generat-
ed from Es4 have mainly been accumulated in the tectonically high position, such as southern slope of Niuzhuang sub-
sag and the adjacent area. They are characterized by relatively long-distance migration. The sedimentary environment
indexes indicate that most of the oils discovered in the southern slope have been sourced from Niuzhuang subsag, only
Guangli oilfield and the oil pools in northern Bamianhe oilfield have been sourced from Guangli subsag and adjacent
area. It can, therefore, be concluded that papleoenvironment is one of the most important factors having controlled oil

and gas distribution in the area.

Key words: Niuzhuang subsag; paleoenvironment; source rock; oil; biomarkers

( Continued from Page 268)
APPLICATION OF GEOCHEMICAL METHODS IN THE RECOGNITION OF
HIGH- RESOLUTION SEQUENCE BOUNDARY

Zhao Junging' Ji Youliang' Zhang Shanwen®

(1. Resources and Irformation College, University f Peiroleum, Bejing;
2. Shengli Oilfield Company, SINOPEC, Dongying, Shandong )

Abstract: Clay minerals and trace elements are widely distributed in the different types of sediments, which are so
sensitive to environment change. The characteristics of clay minerals ( sedimentary differentiation, mineral assem-
blages, and mineral composition and contents) has provided the information of environment change during their forma-
tion process. After studying the typical lithogeochemical parameters of high-resolution sequence units in the 3rd and
4th of Shahejie Fm in the fallFwall of Shengbei fault, Dongying depression, it has been found that mineral composition
(including clay minerals and cements) , chemical constituents ( trace elements) would be periodically changed with the
pace of change cycle of lake surface controlled by paleoclimate. The contents of illite + mixing-stratified illite/ semec-
tite and kaolinite + chlorite as well as paleosalinity show distinct change features above and below higlr resolution se-
quences boundary. In the water transgressive system, the content of kaolinite is increased but the content of semectite
and value of paleosalinity are gradually reduced from bottom to top. However these characteristics in water regressive
system would be opposite. On the sequence boundary under different transgressive and regressive water systems, the

contents of dolomitic cement is relatively high, while the contents of calcitic and mixing cements is relatively low.

Key words: clay minerals; trace element; cement; paleosalinity; high resolution sequence stratigraphy; Dongying depression
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