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û Problem to be solved  
û History of the working group 
û 2012-2013 Shale Round Robin   
û Discussion and Future Directions 

Outline of this presentation 



WHAT ARE THE BIGGEST PROBLEMS WITH 
IDENTIFICATION OF PRIMARY VITRINITE? 

o Recognition of primary vitrinite and distinguishing 
it from similar macerals in shale 

o Lack of supporting documentation and data 

o Lack of experience – or a particular experience 
guides interpretation 

o Pressure to determine thermal maturity of vitrinite 
when vitrinite may or may not be present 

o Poor polish 

o Preparation: whole rock vs. kerogen concentrate 

 



RECOGNITION OF PRIMARY VITRINITE 

Distinction from bitumens Vitrinite is not pore-filling or anastamosing, is not 
embayed by authigenic minerals, often is 
brighter, thicker, boundaries are more distinct, 
does not have mosaic anisotropy, may occur 
with other macerals; whereas bitumens cross 
bedding, can occur as droplets, dissolve in 
solvents, and may have mosaic anisotropy – 
rock type, rank, and geologic occurrence may 
influence expectations 

Vitrinite has brighter reflectance, lower fluorescence, more distinct boundaries, is 
more blocky and evenly colored; whereas bituminite often is observed in 
association with lamalginite and micrinite, is indistinct and wispy, and is speckled 
or unevenly colored 

Distinction from bituminite 



Distinction from recycled/oxidized vitrinite 

Vitrinite is not as bright, has lower relief, is not 
usually as arcuate, does not have well-preserved 
cellular structure-lumens, has less distinct grain 
margins, has a more porous and textured surface; 
semifusinite may have irregular anisotropy regions 

Primary vitrinite is not as bright, more angular, 
recycled vitrinite may have bright or dark halos, 
recycling may be anticipated from geologic 
context, e.g., orogeny, recycled vitrinite has 
higher spread of reflectance values 

Distinction from low-reflecting semifusinite 

RECOGNITION OF PRIMARY VITRINITE 



û Working group proposed by Angeles Borrego at September 
2008 Oviedo ICCP meeting 

û Questionnaire about DOMVR analysis and identification of 
primary vitrinite completed by April 2009 

û Results of questionnaire presented at the 2009 Gramado 
meeting and published in ICCP News No. 48, Nov. 2009 

û Proposal to create new ASTM standard for DOMVR 
presented and accepted during 2009 Gramado ICCP meeting  

û D7708-11 published in 2011 Annual Book of ASTM Standards 
September 2011 

û Proposal for round robin exercises to provide R&r for D7708-
11 presented and accepted at 2011 Porto ICCP meeting 
 
 
 
 

Identification of primary vitrinite: 
History of the working group 

Oviedo 2008 Gramado 2009 Porto 2011 Belgrade 2010 



û Selection, collection and characterization of samples (~25) 
from 2011 Porto ICCP meeting to 2012 Beijing meeting  

û 2012 Beijing meeting: proposal for six samples including type 
I (lacustrine), type II (marine), and type III (terrestrial, coal 
measures), immature, mature, and overmature, Devonian to 
Tertiary, to be analyzed in duplicate 

û October-November 2012, samples distributed 
û February-June 2013, results received, QA/QC with each 

petrographer; results passed to ASTM ILS program staff 
û Sosnowiec 2013, first presentation of results 

 
 

Identification of primary vitrinite: 
History of the working group cont. 

Porto 2011 Beijing 2012 Sosnowiec 2013 



Design of the 2012-2013 interlaboratory study 

Use D7708, follow reporting requirements 



Instructions distributed with samples 
o Please read and follow ASTM D7708 carefully! 

o Please follow reporting instructions! 

o Please provide any commentary on samples and 
on ASTM D7708! 

o Please contact convener with any questions about 
samples!  



NAME AFFILIATION COUNTRY 
   
Carla Viviane Araujo Petrobras Brazil 
Angeles Borrego INCAR Spain 
Antonis Bouzinos Energy Resource Consulting Australia 
Brian Cardott Oklahoma Geological Survey USA 
Cortland Eble Kentucky Geological Survey USA 
Deolinda Flores University of Porto Potugal 
Thomas Gentzis Core Laboratories USA 
Paula Gonçalves University of Porto Portugal 
João Graciano Mendonça UFRJ Brazil 
Paul Hackley U.S. Geological Survey USA 
Mária Hámor-Vidó Geol. & Geophysical Inst.  Hungary 
Iwona Jelonek University of Silesia Poland 
Kees Kommeren Shell (retired) The Netherlands 
Wayne Knowles Weatherford United Kingdom 
Jolanta Kus BGR Germany 
Maria Mastalerz Indiana Geological Survey USA 
Taíssa Rêgo Menezes Petrobras Brazil 
Jane Newman Newman Energy Research New Zealand 
Mark Pawlewicz U.S. Geological Survey USA 
Walter Pickel Coal & Org. Pet. Services Australia 
Paddy Ranasinghe GeoGAS Australia 
Harold Read Coal & Org. Pet. Services Australia 
Julito Reyes Geological Survey of Canada Canada 
Genaro Rodriguez Servicio Geologico Mexicano Mexico 
Igor Viegas  Petrobras Brazil 
Isabel Suarez-Ruiz INCAR Spain 
Ivana Sýkorová Inst. Rock Structure and Mech. Czech Republic 
Brett Valentine U.S. Geological Survey USA 
 

Twenty-eight participants, 22 laboratories, 14 countries 



Sample Distribution – most are from USA 

Eo - 1 

C - 5 

UK - 2 

D - 3 

LK - 6 



J - 4 



Sample 1 – Green River Shale, Eocene 

Ro 0.30% 

Material is bitumen per 3 petrographers (but 
Jacob’s equation gives unrealistic conversion 
of >0.6%). Cellular structure is rare but 
present in some samples. AOM is abundant, 
fluorescence is very strong. 
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Ro 0.50% 

In addition to vitrinite, contains lower 
reflectance bitumen (Ro 0.25%) which was 
noted by several, but not measured. 
Foraminifera are abundant, AOM is relatively 
abundant, fluorescence is strong. 
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Sample 2 – Boquillas Shale, Upper Cretaceous 
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Sample 3 – Huron Shale, Devonian 

Ro 0.80% 

Vitrinite is rare or absent; four petrographers 
reported bitumen reflectance. Tasmanites is 
abundant (some misidentified for vitrinite or 
mega-spores) with strongly red-shifted 
fluorescence. Weathering (sulfates, oxides) 
prevalent. 
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Sample 4 – Rodiles Shale, Jurassic 

Ro 1.18% 

Sample contains multiple populations of 
recycled vitrinite/semifusinite. Contains 
bitumen with same reflectance as the 
indigenous vitrinite. Char particles abundant; 
six and eight spindle calcareous fossils   
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Sample 5 – Pottsville Shale, Carboniferous 

Ro 0.99% 

Sample is from coal measures, very organic 
rich; organic fluorescence is present but dim. 
High level of agreement in measurements 
(0.06 GSD). Some petrographers confused 
highly structured semifusinite for vitrinite. 
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Ro 1.53% 

Very organic-lean, most difficult sample. 
Vitrinite(?) grades into semifusinite. Euhedral 
authigenic carbonate (dolomite?) abundant. 
Contains textural bitumen with same 
reflectance as vitrinite. 
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Sample 6 – Pearsall Shale, Lower Cretaceous 
Pearsall, LOI 0.54 wt.% QTZ
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Comments from participants and some 
observations 

o More difficult than daily work; samples need supporting data such 
as Rock-Eval, TAI/SCI, geological information 

o Not easy but representative of rocks being analyzed in the oil and 
gas industry 

o Only 2 persons asked about samples prior to analysis 

o All petrographers (except the first to submit results) were provided 
preliminary feedback and opportunity to submit edited results 

o Six petrographers submitted edited results: instrument calibration 
mistakes, sample preparation mistakes, identification mistakes 

o Measurements on “semifusinite” included in precision statistics for 
sample 6 

o Measurements on “bitumen” included in precision statistics for 
samples 1, 3, 4, and 6 

o All petrographers reported proper order of increasing maturity: 1, 2, 
3, 5, 4, 6 



Results – Precision Statistics 
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Reproducibility 
Limit  

     sr  sR  r  R 
Lower Cretaceous 
shale 1.532 0.034 0.194 0.095 0.544 

Eocene shale 0.305 0.012 0.041 0.034 0.115 
Devonian shale 0.800 0.024 0.120 0.067 0.335 
Jurassic shale 1.178 0.038 0.147 0.108 0.411 
Carboniferous 
shale 0.990 0.015 0.061 0.043 0.172 

Upper Cretaceous 
shale 0.498  0.015 0.067 0.043 0.187  
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DISCUSSION 
o Equipment impacts interpretation – an analyst unable to see 

Tasmanites fluorescence in sample 3 (Huron shale, Ro 0.80%) reported 
higher values than group mean. Require reporting of equipment type if 
fluorescence is noted? Require reporting of equipment type in general? 

o Difficulty in obtaining minimum of 20 measurements for compliance 
with ASTM. Add statement to reporting requirements that non-
compliant values can be used as a qualitative thermal maturity 
indicator? 

o Do repeatability conditions assume that the analyst is aware they are 
analyzing an identical sample? 

o Additional ICCP round robin exercises? Send out similar samples – 
one with supporting information and one without? To test the 
hypothesis that supporting information will improve accuracy of test? 

o Many petrographers attempted to follow the ASTM reporting 
requirements but some disregarded the instructions completely. 
Therefore, a template clearly is needed in the standard to help 
petrographers conform to reporting requirements. Which one?  



•11.1.1 Mean and standard deviation 
of the readings of random reflectance 
of vitrinite, as percent reflectance in 
immersion oil, shall be noted. 

•The number of measurements 
collected shall be noted. 

•The identification of macerals other 
than vitrinite presented in the 
reflectance table or histogram shall be 
noted. 

•11.1.2 Sample preparations and 
measuring equipment, or indication of 
compliance with Test Method D7708 
and Practice D2797 shall be noted. 

•Any descriptive information....shall be 
noted. 

•Fluorescence.....shall be noted. 

•Report the quality of sample 
preparation 

Reporting 









Template and more discussion 
o If we develop a template, how do we get petrographers to use it? 

o Word? Excel? PowerPoint? Or simply an example included in 
D7708 in the ASTM book of standards? 

o Make it available from the ASTM website? 

o OTHER QUESTIONS 

o Is an exercise with kerogen concentrates necessary? What is the 
benefit to identifying primary vitrinite if textures are removed? 

o Is extraction with organic solvents necessary? What is the benefit to 
identifying primary vitrinite if bitumens are not digested? 

o NEXT DIRECTIONS 

o ICCP peer-reviewed publication: Draft 2013-2014 

o Presentations at AAPG 2014, others, articles for newsletters, Oil and 
Gas Journal, etc. 
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