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Abstract 

 

Since its inception data has been the basis of the petroleum industry. Oil and gas exploration and development has always been about knowing 
where to look and where exactly to drill. Oil and gas geosciences have been pursing big data before “big data” was big. In the first decade of 
the 21st Century, “big data” burst upon the scene, while horizontal drilling and fracture stimulation have been around for decades. What has 
created successful exploration and development of unconventional resources is smart exploration, drilling and completion. Integrated geologic 
and geophysical analysis provides the map that lets one know where to drill, while down-hole real-time sensors tell one where to steer the well 
within the correct zone. The latest technologies of micro-seismic and fiber-optics tell one where and how to complete. The bottom line is that a 
drilling rig has become a mass of sensors and computers with a drill bit attached to one end.  
 
Increased usage in subsurface geology of data from sensors and operational data gathering devices has significantly increased the amount of 
unstructured data. Oil and gas has long handled massive volumes of structured data such as 3D seismic - what is the new challenge is 
development of tools to handle new types of unstructured data or to integrate diverse structured and unstructured data sets from diverse 
geologic disciplines. Exploration and development of unconventional resources requires integration of “big data” within traditional models and 
approaches to geologic analysis. We provide several examples from the Marcellus and Utica mudrock plays of the northern Appalachian Basin 
to illustrate low-cost technologies to store, query, and analyze large and diverse data sources and new data types much of which is found 
outside of the company's firewall. Integration involving more diverse unstructured, semi-structured and structured data can lead to a better 
understanding of unconventional resource plays and provide predictive exploration and development models for unconventional resources that 
often span multiple countries, states and hundreds of kilometers. 
 
 
 
 



1 



2 



3 



4 



5 



Presenter’s notes: In the summer months (no heating load) ranges from 2000 mcf to 6000 mcf per day. On a peak winter day the usage is between 35,000 mcf and 45,000 mcf per day. 

6 



7 



8 



9 



10 



11 



12 



13 



14 



15 



16 



17 



Presenter’s notes: Drilling-induced fractures are clearly visible as linear or curvilinear subvertical features at approximately N45E and S45W in the expanded-scale dynamic image from Quanta Geo photorealistic 
reservoir geology service in Track 5. The well’s intersection of this channel sand close to its axis makes many of the scour features appear flattened, which would render them unrecognizable on a conventional OBM-
adapted image. The dipping portion of a basal scour interpreted at 31.3 ft suggests that the axis of deposition is N20E-S20W. The scour is filled by a 1-ft-thick lower-energy deposit. Scour features identified higher in 
the section indicate that paleo-transport shifted to a NW-SE axis. 
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Presenter’s notes: North America shale basins showing the location of active and potential unconventional oil and gas “shale” plays. Active shale gas and oil plays that have been assessed as part of a study funded in 
part by the National Energy Technology Laboratory of the US Department of Energy are highlighted.  Active areas of the Utica and Marcellus shale plays are labeled. Information is available online at 
(http://www.unconventionalenergyresources.com/). (Web accessed September 9, 2015) 
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Presenter’s notes: Marcellus Shale lithofacies 3D model by sequential indicator simulation algorithm: (a) Top of Otaka Creek Member in 3D view; (b) Top of Union Spring Member in 3D view; (c) cross sections; (d) 
fence diagram zoomed into Pennsylvania and north West Virginia. 
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