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Palynomorph Darkness Index: a case from Upper Ordovician deposits of
Estonia.
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This study focuses on assessment of the thermal maturity of Upper Ordovician deposits from southern Estonia,
using optical and geochemical analyses of palynomorphs. The investigated Valga-10 drill core section comprises
the Pirgu and Porkuni Baltic regional stages of latest Katian and Hirnantian age. These strata yielded a very di-
verse and well-preserved palynological assemblage, including acritarchs, chitinozoans, and cryptospores. The age
of the deposits is well constrained by means of biostratigraphy (acritarchs, chitinozoans, conodonts) as well as se-
quence stratigraphic and chemostratigraphic correlations. In the present study, the efficacy of the inexpensive and
simple Palynomorph Darkness Index (PDI) method to define the thermal maturity of organic matter was assessed.
PDI is derived from the measurement of the red, green and blue (RGB) intensities of light transmitted through
palynomorphs, using a standard optical microscope and digital camera. Investigation of PDI from acritarchs and
cryptospores reveals low thermal maturity (about 20%) for these Upper Ordovician deposits. The same maturity
grade was obtained by other quantitative geochemical and optical methods such as micro-Raman spectroscopic
analysis, Chitinozoan Reflectance and fluorescence colour changes of acritarchs. The positive calibration estab-
lished confirms that PDI is a robust quantitative method for estimating the thermal maturity of sections containing
organic matter that is unsuitable for Rock-Eval pyrolysis, or are lacking vitrinite, for example most Lower Palaeo-
zoic rocks and some distal marine sediments.



