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Siliceous shales are important source rocks for oil and gas in
the North Pacific Sea region. These source rocks can include
kerogen enriched in organic sulfur (type IIS kerogen with atomic
Sorg/C > 0.04). Due to the different petroleum generation kinetics
of type IIS and Type IS kerogens, these source rocks can
generate oil at lower thermal maturities than sulfur-lean Type I
and Type II.

Twenty samples from the Onnagawa Formation`s siliceous
shales, Akita Prefecture, were collected from a 42 m-long core
and analyzed with the new Rock-Eval 7S analyzer. The Rock-
Eval 7S provides estimate of sulfur species (i.e., organic vs.
inorganic), hydrocarbon potential, and kerogen type [1]. A new
screening parameter, named Sulfur Index (SI= pyrolysis
Sorg/TOC x 1000), is used in tandem with the Hydrogen Index
(HI) to differentiate sulfur-rich kerogens (Type IIS, Type IS)
from their sulfur-lean counterparts.

Based on Table 1 results, the Onnagawa Formation contains
moderate amounts of total organic and pyritic sulfur, and low
amounts of sulfate sulfur. The majority of Sorg is associated with
the reactive and thermally labile portion of the TOC (S2-Sulfur
or S2-S). TOC, S2, and HI ranges suggest a fair to very good
potential for the generation of hydrocarbons and the prevalence
of kerogen type IIS, Type II, and mixed II/III. SI values greater
than 100 mg/g TOC (equivalent to Sorg/C > 0.04) indicate that
most of the analyzed samples are enriched in reactive organic

sulfur (Type IIS and Type IS). Although Tmax values indicate
immaturity for hydrocarbons generation, the sulfur enrichment in
the kerogen suggests that the Onnagawa Formation has the
potential to generate oil at relatively low thermal maturity. The
high SI values in 14 samples analyzed indicate that there is
sufficient Sorg present to potentially produce H2S from the
decomposition of the Type IIS kerogen in the Onnagawa under
the right conditions.
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