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Go PK 5, 1800 83,3 93,76 8,52 35 3,50 0,18 144 0,28 2,25 134
G, AU 4.1 2100 82,64 - 854 - 3,56 - 149 - 2,79 -
G, BU 1., 2300 82,2 89 8,55 515 3,59 2,33 151 1,08 3,16 144
G BU 54 2450 81,84 88,24 8,56 553 3,61 256 153 1,08 3,49 22
BU ",
G, BU g,
BU 4 2620 81,8 87,6 8,56 5,30 3,64 223 155 0,95 3,80 348
BU 10,
Gs BU 10,
BU 1, 2750 81,37 86,24 857 5,32 3,64 258 155 1,15 3,90 3,87
Gs BU 1, 2850 81,24 86,2 8,57 5,74 3,65 2,33 156 0,99 4,02 281
G BU 13
7 BU 14 3000 80,97 81,61 8,57 6,86 3,66 3,19 157 1,33 426 6,19
G Ach 3-4s
8 Ach 3650 78,35 78,35 8,60 8,60 3,80 3,80 1,68 1,68 6,66 6,66
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Fig. 1. The density (under standard conditions) of oil and gas condensate for deposits located at different depths. Red symbols —
oil, blue — condensate, triangles — actual data (averaged), circles — calculated results.

components, almost the same amount of methane is
added (about 40-60 % for 2300-2850 m), which proves
the correctness of the initial assumption. The obtained
additional methane volumes were averaged over all
components, then the result was replaced by a linear
correlation in the depth range of 2300-2850 m and by
the average value at 3000 m (when averaging, the C,, C,,
C, components were weighted by one, C, was weighted
by three). The results of calculations are presented in
Fig. 2b. The added methane volume averaged this way
is 43-58 % in the interval 2300-2850 m and 10 % at
the depth of 3000 m. The added volumes decrease with
depth (Fig. 2b).

The calculated additional volumes of methane
correlate with the oil density variation with depth in
the oil rims. The added to the system methane dissolves
light fractions of oil (reservoirs G -G.), so the oil density
increases. At a depth of 3000 m, the amount of added
methane is small (Fig. 2b), so the difference between the

calculated and actual oil density is small (Fig. 1). Ata
depth of 2620-2850 m, the more methane was delivered
additionally, accordingly the oil density difference
increases. The relationship between the loss of light
oil fractions and increase in oil density is illustrated
in Fig. 3. As a result, the boiling point of the BU , oil
(belongs to the G7 reservoir group) is 70°C, its density
is 0.8370 g/cm’. The BU11 oil (G, reservoir group) has
no light fractions (its boiling begins at a temperature of
138°C) and, respectfully, the oil density increases up to
0.858 g/cm’. Fig. 4 shows the calculated content of C -
C, components in gas accumulations at different depths,
accounting for the additional methane.

When calculating the C,, components in gas, it was
assumed that the additional methane first lowers the C,,
content in the mixture. Further, if there is an oil rim in the
reservoir, the C_, oil components from the rim dissolve
in the methane arrived and, as a result, in the oil-rim
reservoirs (G,-G, reservoir, depth 2620-3000 m), the C,
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Fig. 2. The calculated volumes of additional methane came into the system from an external source. The calculations are based
on the content of C,, ... C, in the gas reservoirs (a). Average values and smooth lines (b).
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Fig. 3. Oil distillation curves for BU,, (belongs to G,) and BU,, (belongs to G )

fraction in gas remains unchanged — the same as before
the additional methane delivery. At shallow section, the
C,, fraction in the gas decreases since there are no oil
rims here. The calculated C,, content is shown in Fig. 5.

From Fig. 4 and 5 it can be concluded that the
calculation results closely corresponds to the actual data
in the interval 2300-3000 m.

In the work (Littke et al., 1999) it was assumed that
methane-saturated waters came to the north Western
Siberia from the Middle Ob region. However, based
on geological and geochemical data such assumption
was disputed (Murris, 2001). The existence of upward
hydrocarbon flow over a long period of time gives
reason to predicate that formation waters were methane
saturated before the Neogene uplift due to good methane
solubility in water.

At a depth of 1800 m, the C,, C,, and C, share is
much lower than the calculated value (Fig. 4). Here, a
small volume of C,, components is associated with the
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intensive microbial hydrocarbon conversion to methane,
typical for the Western Siberia fields at a depth down
to 1800 m (Milkov, 2010), which ultimately leads to
the formation of almost pure methane fields in the
Cenomanian rocks.

Conclusion

The main mechanism of the hydrocarbon upflow
transformation is related to the phase transformations.
Besides that, other factors also should be taken into
account. It was shown that methane, escaped from
water, was added the Neocomian accumulations:
in the depth interval of 2300-2850 m — in a volume
about 50 mol %, in the interval of 3000 — 10 mol %.
Methane washes out the light oil fractions (in reservoirs
with an oil rim), by that increasing oil density. The
bacterial transformation of hydrocarbons leads to the
formation of almost pure methane accumulations in
the Cenomanian.
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Fig. 4. Content of C, ... C, in the gas reservoirs at different depths. Symbols — actual data: C, (a), C, (b), C, (c), C, (d). The

curves are the results of calculation.
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Fig. 5. The content of C,, in reservoirs at different depths. Circles are actual data, curve is the calculated results.
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It was shown that considering the additional factors,
such as methane escape from water during the Neogene
uplift, microbial conversion of hydrocarbons at a depth
of less than 1800 m provides a good fit of the calculated
physical-chemical properties of reservoir fluids and
actual data through the entire sedimentary section.
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