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Abstract

Palynological organic matter analysis was performed in sections of the Los Molles Formation (middle Pliensbachian—early Callovian) located
in the Puente Picin Leufu locality, Neuquén Basin, Argentina. Considered as shale gas, Los Molles Formation is characterized by a succession
of black shales and interbedded sandstones in a low-energy and moderately reducing marine environment from deep basin to shallow shelf. The
analysis was performed on shale samples to calculate a predictive model for organic and mineral properties. 89 samples were studied by
transmitted light microscopy, pyrolysis analysis (Rock-Eval 6) and non-destructive methods such as X-ray fluorescence (XRF) and Fourier
transform of infrared spectrum (FTIR). X-ray diffraction (XRD) was performed on a subset of 20 samples. The results obtained by both organic
geochemistry and palynofacies analysis indicate a composition of mainly terrigenous origin, in early mature stage of oil generation, with a
higher %TOC in anoxic-euxinic environments, identified by a higher concentration of paleoredox elements. With the XRF data, a multiple
regression analysis was applied to estimate the organic properties as a multivariate linear function of the chemical elements. Equations were
obtained for each dependent variable of the palynofacies analysis, such as percentage of total palynomorphs, amorphous organic matter and
phytoclasts, and pyrolysis, such as %TOC, hydrogen index (HI) and oxygen index (Ol). The independent variables were the major, minor and
trace elements that characterize the paleoenvironments for the organic variables to be predicted. Finally, significant correlation coefficients
were obtained between estimated and measured values from 0.66 to 0.85. The FTIR results (3550 frequencies) were analyzed by principal
components to reduce the problem dimensionality and compare the components with the organic variables. Principal component 2, calculated
in the frequency range of 2925 to 3025 cm-1, had a correlation with %TOC of 0.81, improved to 0.90 with the identification of the best 6
frequencies by stepwise multiple linear regression. Moreover, HI had a final correlation of 0.71 with the best 5 frequencies. Mineral
composition by XRD was compared with different FTIR frequencies (1100 to 1600 cm-1) by multiple linear regression. The correlation results
were 0.9 for carbonates, 0.77 for quartz, 0.79 for aluminosilicates and 0.84 for total clays. Predictive models of organic variables were
developed using rapid, non-destructive methods to study vertical heterogeneities in shales. Non-destructive techniques such as FTIR allow the
construction of logs showing different properties of organic matter (TOC, IH, 10, amorphous organic matter and phytoclasts presence) along
with mineral content. Since little information is acquired in horizontal shale development wells (GR LWD log and cutting samples), this
methodology is particularly suited to be applied in these scenarios.



