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Â Boostof the dailycrudeproductionandaccurateassessmentof remaining

potentialin maturefieldsrequiresintelligentformationevaluationforextended

reservoirlife.

Â Lithologicaluncertainties,structuralcomplexity,depletionrates,wellintegrity

issues,alleffectcurrentreservesestimateandfielddevelopmentplans.

Â Cased-holeformationevaluationhasa primaryrolefortheproperdescription

of theexistingreservoirsystems,to helpfindingthatadditionaldropof oil or

assistingcompletiondesign,interventionprogramsor plugandabandonment

operations

Â Currenttechnologyistheenabler,evenintoughloggingconditions.

Introduction



Â Recentdevelopmentson geochemicalloggingenablequantitativemineralogy

determinationfordetaileddescriptionandextendedrangeofapplication.

Â HighDefinitionSpectroscopyis successfullyappliedto betterunderstandrock

compositionand improvereservoirmodelsin complexlithologyand harsh

loggingconditions.

Â Providingcriticalcontributionstodevelopmentandproduction

Á Improvedreservoirgeomechanics

Á Rockpropertiesforhydraulicfracturing

Á Claystypingtohelpstimulation,completion(fluidsselection,flowcontrol,etc)

Á Partofaccurateoverburdencharacterizationforabandonment.

The Role of Spectroscopy



From Chemistry

ÁEnhanced elemental yields and dry weight

High Definition Spectroscopy

To Mineralogy and Saturations

Â Quartz, Calcite, Dolomite, Clays, 

Micas, etc.

Â Matrix, TOC, Sigma value



Spectroscopy Data Workflow

Spectral 
acquisition

Spectral 
reconstruction

CH correction

Oxide closure

Minerals, 
matrix, TOC, 
sigma

Volumes, 
Saturation

Formation

Tool

g

Cement

Casing - Contribution from completion

ÁCasing (Fe, é)

ÁCement (Si, Ca, é)

ÁScale (Ca, S, Ba, é)

- Additional GR scattering

LaBr3 Detector

PNG technology
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Direct Approach to Hydrocarbon Saturation

ÁTOC = Total Carbon ïInorganic Carbon

o Total Carbon is measured 

o Inorganic Carbon is derived from Minerals 

o TIC = 0.120*Calcite + 0.130*Dolomite +

0.104*Siderite + 0.116*Ankerite

ÁSaturation direct measurement from TOC
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Sigma can also be 

converted to Salinity

Á Saturation from formation Sigma 



Â High efficiency LaBr3 detectors

× Improved resolution, statistics and logging speed

× Cased-hole standards

× No external calibration

Â Electrical source

× Green technology

Improved Elements Analysis Behind Casing
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High Def Spectroscopy Standard Pulse Neutron

Â Pulsed & gated measurement

× Clean separation of Inelastic 

and Capture spectra

× In situ Total Organic Carbon 

(TOC) akin to CO PNL

× Formation Sigma 

× Rock fluids plus rock matrix 



Cased-Hole Formation Evaluation

ÁHighdefinitionspectroscopyidentifiesagaszonewhichwasby-passesbyconventionallogs

ÁElementalconcentrationsof potassium,calciumandsodiumenablesadvancedmineralogysuch

asfeldsparcontentinmainreservoirintervals.

Cased hole lithology, TOC and formation sigma used to improve open hole interpretation
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Mineralogy & Fluids in Difficult Conditions

Á CriticalpresentdayoilsaturationfromTOC

Á FSALestimatefromSigma,alsosheddinglightonthecomplexreservoirenvironment

Integratedapproachforcollectingnewdatainexistingoldwells
ǐMitigatingdrillingrisk

ǐTakingadvantageofnewtechnologytocollectdatainlargecasingandborehole

ǐLeadingtosuccessfulholesplugging

Large 11.875ó 

casing; in front 

of 14.5ó bit size

High Def 
spectroscopy

Well integrity

Formation 
testing



Enabling Critical Decision Making

XX60

XX80

Á ComplexTuronianplayer

Á LWDresistivitycombinedto cased

holeneutron-densityis inconclusive

Á HighdefinitionSpectroscopysolvesfor

Quantitativemineralogy,clays, matrix

densityforcorrectedporosity,rockquality

andvariationsaswellasfluidscontent.
XX60

XX80

XX60

XX80

Independent fluid 

content determination

Calcite, 

Cemented

Á Accuratefastcarboncontentforcorrectsaturationandreservesestimate.

Á TheconfidentresultsenabledinformedandfastdecisionmakingforFDP



Saturation requires both Sigma and Carbon/Oxygen logging

Interest zone = 800ft

Adding Operational Efficiency

Â Standard Pulse Neutron acquisition 

×1 Sigma pass at 1500 ft/h (~ 30 min)

× 3 CO passes at 100 ft/h each (~ 24hs - 8hs x pass)

Â New Spectroscopy acquisition

×1 Sigma + Spectroscopy pass at 500 ft/h (~ 90 min)

× 1 short repeat pass (~ 20 min)

Elemental Concentrations Matrix

Properties
TOC

Lithology

TOC

So

Ref.: SPE-1777095, 2015, U. Bustos et al.


