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The Biological Part of the Equation

Denise M. Akob, Isabelle M. Cozzarelli, Darren S. Dunlap, Elisabeth L. Rowan, Michelle M. Lorah, Organic and inorganic composition and microbiology of produced waters from Pennsylvania shale gas wells, 
Applied Geochemistry, Volume 60, September 2015, Pages 116-125, 

Biocide Selection Guide ïThe DOW Chemical Company
http://msdssearch.dow.com/PublishedLiteratureDOWCOM/dh_08b6/0901b803808b64bc.pdf?filepath=microbial/pdfs/noreg/253-02697.pdf&fromPage=GetDoc

Microbial composition of water is considered when adding biocides to hydrofracture fluids, but often 
the consideration ends there.

However, several studies have found that produced water still contains living sulfur reducing 
bacteria, acid producing bacteria and other organisms. 

http://msdssearch.dow.com/PublishedLiteratureDOWCOM/dh_08b6/0901b803808b64bc.pdf?filepath=microbial/pdfs/noreg/253-02697.pdf&fromPage=GetDoc
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Different Samples Tested

Marcellus shale (17):
ÅAverage depth- 5,000-8,000 ft.

ÅGenerally dry gas with high thermal maturity

Utica Shale (1):

Å3-7,000 ft. below Marcellus

ÅContains both Oil and Gas (low conodont alteration index)

Lower Huron Shale (3):

Å3,000 ft. below surface

ÅSome oil but mostly just natural gas

Coal Samples (43):

ÅDepths ranged from 300-3,000 ft.

ÅHigher permeability

Åhttp://geology.com/articles/utica-shale/
Åhttp://geology.com/articles/marcellus-shale.shtml
Å

http://geology.com/articles/utica-shale/
http://geology.com/articles/marcellus-shale.shtml
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Microbiological Marcellus Produced Water Studies

Mohan et al. (2013). Microbial community changes in hydraulic fracturing fluids 
and produced water from shale gas extraction. Environ Sci. Technology, 
47(22), 13141-13150.

Cluff,et al (2014). Temporal Changes in Microbial Ecology and Geochemistry 
in Produced Water from Hydraulically Fractured Marcellus Shale Gas Wells. 
Environ Sci Technology

Akob et al. (2015) Organic and inorganic composition and microbiology of 
produced waters from Pennsylvania shale gas wells. Applied Geochemistry, 
60, 116-125

Found:

ÅH2S producers - Halanerobium, Vibrio, Shewanella, and 
Thermoanaerobacter. 

ÅAcid producers- Halanerobium ,Alphaproteobacteria

Utica and Lower Huron Shale Microbiological Studies: 

NONE



Detection Options

Culture Methods

ÅOnly captures 1% population

ÅTime consuming and biased

ÅGetting live cells out of rock samples is challenging...

Next Generation Sequencing

ÅFaster results than plating

ÅCaptures entire population



DNA Extraction

https://mobio.com/powersoil-dna-isolation-kit.html

ÅWhich kit?

ÅHow much water? 

ÅHow much rock?

Å Is there such a thing as too much?

Use a kit... but itôs not that easy...

https://mobio.com/powersoil-dna-isolation-kit.html

