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Geochemical evidence for hydrocarbon accumulation

in deep Ordovician in TS3 well block, Tahe oil field
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Abstract: Well TS3 is the first discovery well in the deep Ordovician of Tahe oil field. Commercial oils were tested
in the Yingshan Formation of the Middle—Lower Ordovician. The physical characteristics of oils from TS3 well block
are similar to those from nearby near-surface reservoirs, which both are super heavy oils with high freezing point,
high sulfur content, high wax content and high viscosity. The n-alkane series are complete with a variable hump in
the chromatographic baselines and widespread 25-norhopane series. The carbon isotopes of saturate hydrocarbons
and asphaltenes are partly reversed. These features indicate that the reservoirs in TS3 well block underwent at least
2 periods of hydrocarbon filling and forming. In addition, oil inclusions with yellow, yellow-green and blue fluores-
cence and gas inclusions were tested in calcites of the Yingshan Formation reservoir. The homogenization tempera-
ture of inclusions suggests three periods of hydrocarbon filling. Late Caledonian—Early Hercynian, Late Hercynian
and Late Himalayan. Combined with physical properties (super heavy oils) and maturity ( mature oils) of the
present oils, the first period of oil and gas filling was dominant in the TS3 well block.
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Table 1 Physical properties of oils from deep Ordovician in TS3 well block
and near-surface reservoirs in Aiding—Yugqixi area, Tahe oil field

NiAY pros Pt A =N S =N
TS3  0,,y 277.13~330.24 1.022 9 16 502.83 3.14 3.12 18 SRAA I
TS301 O,,y  391.5~595.5 1.027 2 11 792.98 2.76 1.71 >50 PR
ByE 3 TS3-2X O,y 312.68~347.92 1.011 1 - 216  4.18 38 REEIN
HX  TS3-3 0,y 182~260 1.016 9 - 2.44 4.74 18 SRAA I
S92 0Oy 5.5~8.5 1.008 4 - 2.76 1.73 17 TRACEE I
T753 0,y 0~74 1.0315 28 126.43 3.39 3.16 36 BT
AD4 O,y 0~62 1.016 4 11 990.24 2.26 8.72 60 B EE
%;g ADI7 Oy 0~59 1.029 3 92 579.93 2.26 4.31 >50 PR
YQ5 O,y 8.5~94 1.034 7 - 2.11 3.62 >50 R
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Table 2 Group composition of oils from TS3 well block
and Aiding—Yugqixi area, Tahe oil field

WA %
X e 5 = 195374
Rk Ok dEkR WER AR+

TS3 0,y 1889 3955 21.16 2040 41.56  0.48

TS3-2X O,,y 1588 38.35 18.65 27.12 4577  0.41

W3 X TS301  O0,,y  19.40 3410 11.60 3490 46.50  0.57
S92 0,7 2553 3596 15.26 23.25 3851  0.71

T753 0,57 28.68 3572 1587 1973 3560  0.80

AD4 0,57 33.28  28.28 830 30.14 38.44  1.18

YT—T#HP  AD17 O,y 21.12 3221 13.78 3290 46.67  0.66
YQ5 O,y 2350 29.17 5.66  41.67 47.33 0.8l
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Fig.1 Chromatograms of saturated hydrocarbon of deep Ordovician in TS3 well block

and near-surface reservoirs in Yuqixi area, Tahe oil field
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and Aiding—Yuqixi area, Tahe oil field
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