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ABSTRACT

I
n the Sonda de Campeche offshore region of Mexico, the Tithonian sedi-
mentary sequence is the most important source of hydrocarbons that occur
today in Paleocene traps. The maturity of both source rocks and petroleum in

reservoirs is known to increase from northeast to southwest across the region.
This is manifested at the molecular level and in bulk petroleum properties such as
API gravity and gas-oil ratio (GOR). We have analyzed a selection of source-rock
samples from across the area, covering the entire maturity spectrum, by pyrolysis
gas chromatography. These data give insights into the GOR of yet-to-be-generated
petroleum for each maturity stage. A mass-balance model based on these same data
and complementary data from laboratory experiments (MSSV pyrolysis) provided
cumulative GOR as a function of generation stage (transformation ratio). Regional
field GOR trends are consistent with instantaneous rather than cumulative GOR
predictions, thereby supporting the notion of mainly localized vertical migration
avenues in association with a late timing of trap formation.

INTRODUCTION AND GOALS

The Sonda de Campeche is part of the offshore por-

tion of the Sureste Basin (Figure 1) and represents one

of most prolific oil-producing areas of Mexico. The

stratigraphic sequence consists of Jurassic to Holo-

cene sediments (González and Holguı́n, 1991, 2001),

and the tectonic style is extensional, leading to the

development of half grabens and horst blocks. The se-

quence is a textbook example of a petroleum system in

which high volumes of hydrocarbons have migrated

vertically, being described as a ‘‘supercharged, high

impedance petroleum system’’ by Demaison and

Huizinga (1994).

The major source rock is of Tithonian age, con-

sisting of massive black shales and dark-gray, clayey,

laminated shales deposited on an anoxic marine-

carbonate shelf (Angeles-Aquino, 1987). The Titho-

nian source rock has an average thickness of 220 m

(Santamarı́a et al., 1997). Previous studies indicate

that the Tithonian sequence has the highest organic

matter content of the stratigraphic column with more

than 2% wt of TOC, that it contains type II kerogen

rich in sulfur, and that it has suffered different degrees
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