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Shale Gas Resources: “Each well could 

be a PhD thesis”

Valerie Jochen

Unconventional Gas Technical Director

January 25, 2011
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Disclaimer
• This presentation contains “forward-looking statements” within the meaning of the federal securities

laws, which include any statements that are not historical facts, such as Schlumberger’s expectations

regarding business outlook; growth for Schlumberger as a whole and for each of Oilfield Services and

WesternGeco (and for specified products or geographic areas within each segment); the integration of

Smith and Geoservices into our business, and the anticipated benefits of those transactions; oil and

natural gas demand and production growth; oil and natural gas prices; operating margins; capital

expenditures by Schlumberger and the oil and gas industry; the business strategies of Schlumberger’s

customers; future global economic conditions; future results of operations and other factors detailed in

Schlumberger’s most recent Form 10-K, Form 10-Q and other filings with the SEC. These statements are

subject to risks and uncertainties, including, but not limited to, the current global economic downturn;

changes in exploration and production spending by Schlumberger’s customers and changes in the level

of oil and natural gas exploration and development; general economic and business conditions in key

regions of the world; pricing erosion; seasonal factors; changes in government regulations and

regulatory requirements, including those related to offshore oil and gas exploration, radioactive sources,

explosives, chemicals, hydraulic fracturing services and climate-related initiatives; continuing operational

delays or program reductions as of result of the recently-lifted drilling moratorium in the Gulf of Mexico;

the inability to successfully integrate the merged Smith and Geoservices businesses and to realize

expected synergies; the inability to retain key employees; and other risks and uncertainties described

elsewhere in the attached presentation, as well as under “Item 1A. Risk Factors” and elsewhere in

Schlumberger’s most recent Form 10-K filed with the SEC. If one or more of these risks or uncertainties

materialize (or the consequences of such a development changes), or should underlying assumptions

prove incorrect, actual outcomes may vary materially from those forecasted or expected. Schlumberger

disclaims any intention or obligation to update publicly or revise such statements, whether as a result of

new information, future events or otherwise.
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Outline

• Complexity of formations

• Uniqueness of individual field formations

• Re-fracturing required to maintain production
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Organic Shale

• Deposited in environment  with little 

or no oxygen. Animals can’t survive 

and organic mush accumulates

• Where sediment contains more than 

5% organic matter (by volume), it 

eventually forms a rock  known as a

Black Shale

© Earth Science World Image Bank
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Factors Controlling Gas Reservoir Quality

Conventional sandstone

700 m Pore system

Mineral 

framework Gas shale

100 m
Free gas in pore space Free gas in pore space

Adsorbed gas on kerogen

Kerogen
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Shale Volume

6 ksg

a) 3d solid

b) Kerogen

c) Pores

d) Pyrite

SPE 137693
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Shale in Perspective: Permeability 
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All Gas Shales Are Different 

Shale

Reservoirs

Conventional

Grains >4 μm

Argillaceous

CalcareousSiliceous

Matrix

Composition

Marcellus

Eagleford

Barnett

Understanding Shale Reservoirs

 All shales are different and complex 

 Understanding of both reservoir quality 

and completion quality is critical 

 Achieving efficiencies in all aspects of 

development is needed for success

 Technology requirements vary across 

plays

 Application of appropriate technology 

leads to improved production, improved 

efficiencies, and ultimately improved 

economic results
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MarcellusHaynesvilleBarnettWoodford Fayetteville

Kerogen

Gas-filled porosity

Gas Shale

Lithology

Eagle Ford



S
c
h

lu
m

b
e
rg

e
r P

riv
a
te

10

Understanding Reservoir & Completion Quality
Integration of Core, Log, and Laboratory data at all scales

Petrology

Type II 

Marine 

Liptinite

Type II 

Marine 

Microalgae

Mixed 

Amorphous

Hydrophobic

Matrix Clays Types Water Organic Carbon

Calcareous Siliceous Feldespatic Sideritic Phosphatic Pyritic Chlorite Kaolinite Illite Smectite Clay Bound Small Pore Oil Gas Kerogen Bitumen Pyrobitumen

Proppant Embedment in Argillaceous Shale

Fluid Sensitivity
Fracture Conductivity

Mixed siliceous/argillaceous

(Reservoir)

Clay Rich (Non-reservoir)

Silica Rich (Reservoir)

3. Calcite Rich (Non reservoir)

Core to Log IntegrationGeomechanics

UCS Profile

Logs
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Vertical Heterogeneity PayLithology

Hmin

Red – low stress

Blue – high stress

2D      3D
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Optimizing Lateral Well Placement
Well #1

Lateral section 

drilled in zone 

of high stress 

anisotropy

Well #2

Lateral section 

drilled in zone 

of low stress 

anisotropy

Initial Production <1.5 MM 

/day 

<1 BCF Well

Initial Production >3 MM 

/day 

>2 BCF Well

Barnett 

Shale
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Hydraulic Fracturing
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Controlling Fracture Placement

 Real-time Fracture Monitoring has already 

changed the way we stimulate wells 

 The key now is to be able to use this real-time 

data and control the fracture propagation path

 Requires an integrated approach; Simulation, 

Software, Measurements, Frac technology

Real-time StimMAP

Planned Achieved Optimized
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Thank you


