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Leaps of Science Follow New 

Analytical Capabilities

• Well logging provides more data every day about 

earth formations than all laboratory sources in a 

year

• Geochemical well logging is a new analytical • Geochemical well logging is a new analytical 

capability

• Time for earth scientists to address this new 

source of data



ECS Tool and Data Processing Flow
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What Do We Measure ?
4 MeV neutron interacts
with fomation:

Inelastic Interaction
(multiple gamma-rays)

Slowing down of neutron
through multiple scattering

Neutron Capture
(multiple gamma-rays)

Gamma-Ray Spectrum

Energy [MeV]



ECS Gamma-Ray Spectrum
Inelastic and Capture
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Capture Gamma-Ray Spectroscopy
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ECS SpectroLith 
Dry Weight Lithologies and Elements
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Instant Petrophysical Evaluation

Nuclear spectroscopy
SLB exclusive hardware SLB exclusive hardware SLB exclusive hardware SLB exclusive hardware 

and interpretationand interpretationand interpretationand interpretation
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SDR Fourier Transform Infrared Spectroscopy 

Quantitative Mineralogy

• Recognized world-class

• Patented

• Best paper 1997 Society of Core 

Analysts



Sample A Qtz Ksp Plag Cal Mg-Cal Dol Sid Py Kaol  2:1 Al clay 2:1 Fe clay Fe-Chl

Actual 25 5 5 5 0 0 0 0 15 20 20 5

Texaco 26 4 3 5 0 0 0 0 16 19 22 5

Vendor 1 68 3 4 5 0 0 0 0 8 0

Vendor 2 44 1 5 2 0.1 0 0.1 23 11

Vendor 3 41 2 3 9 0 0 0 0 36 0

Sample B Qtz Ksp Plag Cal Mg-Cal Dol Sid Py Kaol  2:1 Al clay 2:1 Fe clay Fe-Chl

Actual 30 5 10 5 0 5 0 5 20 10 0 10

Texaco 31 2 8 4 0 4 0 3 21 13 0 10

Vendor 1 56 0 7 3 0 6 0 14 12 1

11

12

9

2

Commercial XRD and Actual Mineralogy

Vendor 1 56 0 7 3 0 6 0 14 12 1

Vendor 2 34 1 8 3 0 6 0 4 24 18

Vendor 3 52 2 3 13 0 0 0 2 24 0

Sample C Qtz Ksp Plag Cal Mg-Cal Dol Sid Py Kaol  2:1 Al clay 2:1 Fe clay Fe-Chl

Actual 30 10 5 5 5 5 10 0 10 15 0 5

Texaco 30 8 4 5 5 4 10 0 10 16 0 5

Vendor 1 63 3 14 3 0 5 6 0 5 0

Vendor 2 39 2 6 4 0 7 14 0.2 15 10

Vendor 3 37 1 2 8 0 9 19 0 19 0
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1
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5

D. McCarty (Chevron) 
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True and Estimated Mineral Concentrations
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True and Estimated Mineral Concentrations
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Development of Applications

• Total clay from chemical data

• Matrix density from chemical data

• More for you to develop• More for you to develop



Clay and Gamma Ray
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Clay Elemental Relationships - Well 5
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Clay Elemental Relationships - Well 6
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Aluminum and Clay
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Estimation of Aluminum
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SpectroLith Clay from Si, Ca, Fe
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Changes in ρma with Silicon
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Variation of ρma with Calcium
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ρma Increases with Iron

2.6

2.8

3

3.2

3.4

3.6
M

a
tr

ix
 D

e
n
s
it
y,

 g
 c

m
-3

2.6

2.8

3

3.2

3.4

3.6

0 20 40
2.6

2.8

3

3.2

3.4

3.6

Iron, wt%

M
a
tr

ix
 D

e
n
s
it
y,

 g
 c

m
-3

Silicon, wt %

0 20 40
2.6

0 20 40
2.6

Calcium, wt %



ρma Also Increases with Sulfur
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Density of Common Iron-bearing Minerals
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Regression Results

ρma = 2.620

+ 0.0490 Si

Non-arkose & Subarkose

+ 0.0490 Si

+ 0.2274 (Ca + 0.6 Na)

+ 1.993 (Fe + 0.14 Al)

+ 1.193 S

r = 0.967; std error 0.015 g cm-3



Measured vs Computed Density
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Well-to-Well Gamma Ray-Resistivity

Sometimes these

Correlations are

Difficult to understanDifficult to understan

And not repeatable
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Ambiguous Correlations with Gamma Ray
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This is the Chemostratigraphy Connection

Ca Connections
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Leaps of Science Follow New 

Analytical Capabilities

• Induced gamma ray spectroscopy is now 

becoming a standard oilfield service

• More data in an hour than in a lab geochemist’s 

lifetimelifetime

• New elements are around the corner

• Challenge is on Academia and Industry to 

maximize use of these new data




