Comparison of ester-linked phospholipid fatty acids and diglyceride fatty acids in Marcellus Shale

of different maturity and depositional environments
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The Middle Devonian Marcellus Shale occurs at depths of 1.5 to 2.5 km, with formation temperatures of 49°- [ Crushedsamplecra | . o . (a) terminal WVEDGFA | (c) oo WVEPLFAL | (g) fotal PLFA
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subsurface shale environments as deep as 3 km with temperatures as high as 70°C, suggesting that
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microbial life may exist in the Marcellus prior to energy development. In this study the distribution of ester- P T—— R I U
linked phospholipid fatty acids (PLFA and DGFA) in core samples were studied to compare the microbial l T 9 samples were collected from each core. To avoid further contamination e
community structure from a less mature, liquids-prone well in Wetzel County and a more mature, gas-prone Total ioid (1) Aqueous Phase due to core handling/storage, cores were pared from outside and inner part
well in Monongalia County, West Virginia. Ester-linked phospholipid fatty acids were extracted from samples crushed and homogenized using a sterile mortar and pestle
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total of 22 different PLFA fatty acids and a total of 20 different DGFA fatty acids in the range of C11 to C24 | O methwaton l RO methylation _ _ - pranches S —
were detected. They consisted of saturated, branched, monounsaturated, polyunsaturated, hydroxy, epoxy;, DGFA (non-viable microbial biomass) PLFA (viable microbial biomass) After extraction and separation, the lipids (PLFA and DGFA) were analyzed porunses

: ) e . . : . ] and quantified as fatty acid methyl esters (FAMES) using a GC-MS equipped
and cyclopropyl fatty acids, and their variations are presented In their relative proportions (mol %). The yield l l with a Restek RTx-1 colurmn.
of PLFA lipid fatty acid profiles were higher in the less mature liquids-prone well compared to the more —— GCMS
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mature gas prone well. The combination of fatty acids present in both cores showed indications of a || i U | e e ater e (d), total PLFA lipid variety In both wells (e) and tofal DGFA lipid variety in both wells ()
potentially diverse assemblage of both aerobic and anaerobic bacteria, stress and toxicity related mono-unsats 1936 7.86 3500 2191 " 2360 1905 3696 3494
biomarkers, sulfate reducing bacteria, and microbes indicating terrestrial and marine influence. In the f:r':q'it:gﬁabtjanched ggg 232 ggg 2-10_24 poly-unsats 317 468 1197 23.95
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formations. However, it Is important to note that the samples described here do not account for the =8 PO n=9 n=9 Less mature well (WV 7) had more variety of DGFA and PLFA lipid profiles compared to
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Table 1: Averaged molar percentages of fatty acids functional groups (DGFA and PLFA) recovered from different cores. more mature gas prone well (WV 6) (Figure 3a and b)

engineering practices used in the well field that could alter lipid profiles and biomass. Currently, a science-
driven coring effort is underway to obtain pristine shale core samples from a science well at the Marcellus
Shale Energy and Environment Laboratory (MSEEL) at West Virginia University where our analyses will be
used to assess the extant microbial life within the shale, prior to energy development along with biologic

Microbial communities represented by the DGFA lipid profiles were different from those

represented by the PLFA lipid profiles (Figure 3c)

derivatives of relic communities within the formation. o .
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Figure 4. Plot of average PLFA abundance (a) and average DGFA abundance (b) for
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individual sediments from WV 7 and WV 6, DGFA abundance in pmol for WV 7 and WV
6 (C).

Mere marine deposits High thermal maturity summed averages for DGFA and PLFA (c) observed within sediment cores.
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