Organic Petrography
Description of organic matter type and measurement of vitrinite reflectance
and thermal maturity
APPLICATIONS
■■

■■

■■
■■

Organic matter type evaluation and source
rock characterization
Correlation of source rock and generated
hydrocarbons
Understanding of paleodepositional facies
Calibration of thermal history in basin
models and charge evaluation

■■

Support of petroleum geochemistry studies

■■

Determination of kerogen density

ADVANTAGES
■■

■■

■■
■■

■■

■■

Detailed organic matter composition
and oil and gas proneness using
visual assessment
Precise description of organic matter
distribution in any rock type
Direct thermal maturity measurements
Integration of organic petrology with
inorganic petrology workflows
Robust evaluation of source rock potential
via integration with total organic
carbon (TOC), Rock Eval 6, and other
geochemical methods
Enhancement of chemostratigraphy
correlations

The organic petrography service delivers information about source rock type and associated organic matter,
thermal maturity level, and the hydrocarbon generation zone. Interpretations of thermal maturity level
and hydrocarbon generation zone are based on the reflectance measurements and overall observations
of organic matter (OM) under the microscope with white and UV light in oil immersion or dry environment.
Understanding of maceral composition of source rocks and interplay between OM and minerals allows for
in-depth evaluation of source rock potential in conventional and unconventional exploration and production.
Data provided includes both vitrinite reflectance (%VRo) and solid bitumen reflectance (%BRo), which
are used as thermal maturity indicators. Reflectance data for solid bitumen are reported in percent vitrinite
reflectance equivalent (%VRE) via set of available correlations. Using this information, data are reported
with a confidence level that is a function of quantity and quality of OM particles and solid bitumen
concentrations in sedimentary rock.
Maceral analysis offers the detailed composition of OM types (by volume percentage on a mineral matter-free
basis) present in source rock as well as oil and gas proneness. Macerals are the components of the source
rock describing the origin of a particular organic matter type in coal and organic rich shales.
Major groups of macerals are liptinite, vitrinite, and inertinite. The liptinite group is further divided into
alginate (algae remnants), amorphinite, and other oil-prone macerals (such as sporinite from land plant
spores or liptodetrinite, which is a collection of small liptinite fragments). Amorphinite (or amorphous OM)
is an insoluble maceral common in Type II kerogen. It is reworked (biologically, physically,
and chemically) algal material, occurring as layers or intermixed with mineral matter.
Solid bitumen is a product of OM transformation and fills intergranular pore spaces and cracks. It is a solid
residue (partially soluble in organic solvents) remaining in the source rock after oil migration. High temperature
can change bitumen to pyrobitumen, which is characteristic of oil-to-gas cracking.

Quality assurance
■■

Samples prepared in compliance with ASTM D2797 standard practice method.

■■

Calibration of photometer-amplifier with reflection standards before and after analysis of each sample.

■■

Data collection in compliance with ASTM D7708 standard test method (minimum 20 measurements).

■■

Confidence level (high, fair, or poor) based on the quality of OM particles, number
of measurements, and TOC content.

Rim of an algal body surrounding pyrite under UV light.

Organic Petrography
Quality control
■■

■■

■■

Data are reviewed by field experts and organic geochemists with
relevant experience.
Repeat measurements ensure statistically relevant data and consistency
between reflectance data and fluorescence color is checked.
Thermal maturity indicators from Rock Eval 6 method and various
maturity ratios from rock extracts obtained from gas chromatography
and mass spectrometry (GC-MS) are reconciled.

Input data and workflow components
■■

Type II kerogen from New Albany Shale with approximately 0.5%VRE based on fluorescence
algal bodies in amorphous mix.

■■

■■
■■

■■

■■

Polished thick sections with randomly oriented source rock grains or
kerogen concentrates are immersed in thermoplastic lucite and prepared
in a hydraulic mounting press.
Vitrinite reflectance is a direct thermal maturity indicator on
primary maceral.
Solid bitumen (secondary maceral) reflectance is recalculated to VRE.
Thermal maturity indicators in marine and pre-Silurian rocks reflect
the zooclasts and microorganisms, such as graptolites, chitinozoans,
and scolecodonts.
Fluorescence color of macerals from the liptinite group (alginite
or sporinite) provides an additional thermal maturity indicator.
Visual maceral assessment provides qualitative and quantitative analysis
of maceral composition.

Output data
■■

■■

Density fraction of liptinites in UV light.

■■

■■

Report as a PDF file with a list of reflectance values for vitrinite
and solid bitumen.
Statistics such as minimum, maximum, and mean vitrinite value; number
of measurements; and standard deviation. Additionally, the mean
bitumen value is recalculated to percentage VRE, according to the
literature-based equation.
Assessment of thermal maturity level and hydrocarbon generation zone
based on reflectance measurements and liptinite fluorescence color
with a confidence level of measurement.
Composition of maceral groups, including solid bitumen and pyrobitumen,
together with percentage of total OM.

■■

Annotated photomicrographs with representative macerals.

■■

Integration with other geochemical parameters in context of the study.

■■

Integration with standard thin-section petrology.

Coal under white light.
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