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Kinetics of high-quality lacustrine source rocks of Paleogene Wenchang
Formation, Huizhou Sag, Pearl River Mouth Basin

Zhang Xiangtao, Shi Yuling, Liu Jie, Wen Huahua, Yang Xingye

(Shenzhen Branch, CNOOC, Shenzhen, Guangdong 518052, China)

Abstract: The hydrocarbon yields of high-quality semi-deep lacustrine source rocks in the Wenchang Formation from the
southwestern Huizhou Sag, Pearl River Mouth Basin, is simulated by the glass-tube pyrolysis experiment under two
heating rates in which the thermal crack of hydrocarbon can be avoided to the maximum degree to establish for the first
time the kinetic models of heavy hydrocarbon (C,,, ) generation and gas (C,;) thermal degration. The theoretical
relationship between the transformation ratio and the geological temperature of semi-deep lacusrine source rocks is
reconstructed based on the geological extrapolation. It is suggested that the hydrocarbon generation of source rocks in the
Huizhou-26 low exhibits the characteristics of “early oil and late gas”. The rapid generation of heavy hydrocarbon (oil)
in the early stage corresponds to a geo-temperature from 95 ‘C to 160 °C and an age from 40 Ma to 15 Ma. While the
large-scale generation of light hydrocarbons (gas) during the late stage corresponds to a temperature range of 119 °C to
205 °C. The source rocks currently are at the end of its major gas generation stage.
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Schematics showing the distribution of lows and highs (a), a profile crossing Huizhou-26 low(b)and a stratigraphic column of

Huizhou Sag(c) , Pearl River Mouth Basin
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Tablel Basic geochemical parameters of samples from the Wenchang Formation in Huizhou—26 low for hydrocarbon generation

simulation
Bt FEAh R TOC/% S/(mg-g™) Sy/(mg-g™") HI/(mg-g™") r./C R /%
A #IB 4.8 5.0 26.2 554.8 443 0.6
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Table 2 Heating procedure scheme for hydrocarbon generation simulation with samples from
Wenchang Formation source rocks, Huizhou-26 low
Pin/TsEY SRR R % IR AR | TREEE/ SR C R % EEREH REER
(°C-min™") ’ (mg-g™") (mg-g™) (“C+min™") ’ (mg-g™") (mg-g™)
300 0.73 200. 1 0 320 0.73 198.0 0
385 0.74 216.9 0.6 435 0.79 241.3 1.6
435 0.84 289.6 3.3 455 0. 87 273.8 2.0
450 0.92 335.3 5.3 470 0.96 396. 4 3.0
465 1.02 484. 1 7.4 488 1. 10 492.0 4.6
480 1.16 484.0 8.6 500 1.22 481.1 6.4
: 495 1.32 474.3 10.9 10 520 1.43 4717.8 9.4
515 1.55 468. 8 16.3 540 1.68 474.6 17.3
550 2.04 469. 4 30.8 580 2.26 463.0 30.6
590 2.68 462.3 37.7 615 2.83 469. 5 36.4
620 3.20 462. 1 43.5 630 3.09 468.0 39.1
650 3.69 457.4 44.6 650 3.42 467.3 41.9
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Fig. 2 Light and heavy hydrocarbon yields of source rock samples
from Wenchang Formation in Huizhou-26 low under

two-heating-rate simulation scheme
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Wenchang Formation of Huizhou-26 low at different thermal stages
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