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From 1995 to 2006, the U.S. Geological Survey (USGS) World Coal Quality Inventory (WoCQI) collected and analyzed a global set of samples of mined coal. The goal of this project was the development of a worldwide, reliable, coal quality database to provide information on coal that would enable policy makers to make informed decisions regarding coal resources. In a collaborative effort with international cooperators, 1,586 coal samples were collected from over 50 countries. Coal samples from North Korea were collected by a colleague from the People’s Republic of China. Iranian samples were obtained through License No. IA-5012 issued by the U.S. Department of Treasury, Office of Foreign Assets Control to John R. SanFilipo, for the purpose of obtaining, analyzing, and including the data in the WOCQI. Coal samples from Antarctica are also included in the collection.
The University of Kentucky Center for Applied Energy Research (CAER) , as part of a ongoing cooperative agreement with the USGS, is analyzing selected samples for petrographic and mineralogic character.  As of the date of this report samples from 12 countries have been analyzed and 1,355 photomicrographs have been taken by CAER. The countries represented here are Botswana, China, Greece, Indonesia, Mozambique, Nigeria, Portugal, Romania, Slovakia, Spain, Taiwan and Zambia.
This report has two purposes. The first is to make publicly available the petrographic data and selected photographic data from WoCQI coal samples that have been analyzed and photographed to date. Because the CAER is continuing to analyze and photograph samples, this report also will serve as an initial installment to a publicly available provisional database of downloadable data and, eventually, photographs of coal from all of the countries from which samples were collected during the WoCQI program. 
[bookmark: _Toc260731751][bookmark: _Toc260731905][bookmark: _Toc264873209]Methods
Samples were usually collected by in-country collaborators, following USGS collection guidelines whenever possible. The multitude of producing mines, coal occurrences, or limited accessibility to sites in some countries can preclude collecting more than a single sample from a mine. In some areas, a single sample may represent an entire coal mining region or basin. In addition, some "samples of opportunity" not from current mining have been included in the study. Despite these potential reasons for an uneven distribution of sample collection, the analytical results can still provide a general impression of world coal quality.
[bookmark: _Toc264873210]Petrography Analyses
	A Leitz Orthoplan[footnoteRef:1] microscope with, in most cases, a 50x, reflected-light, oil-immersion objective was used to analyze the samples. The maceral compositions are reported according to the nomenclature of the International Committee for Coal and Organic Petrology (ICCP, 1998). Vitrinite reflectance values were obtained according to the ASTM D2798 Standard test method for microscopical determination of the vitrinite reflectance of coal (ASTM, 2009).   [1:  Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the U.S. Government. Although this report is in the public domain, permission must be secured from the individual copyright owners to reproduce any copyrighted material contained within this report.] 
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[bookmark: RANGE!B5][bookmark: _Toc260731907] Pictures were taken with a Spot Insight1 digital camera. While most pictures were taken in white light, some were taken with blue-light excitation. Images of anthracites and some minerals were taken using polarized light, with and without the gypsum plate. Although no individual photo is representative of the whole coal, the pellets were representative splits of the samples supplied by the USGS.  
The photomicrographs have captions listing macerals that can be found in the field of view of each photograph. For the most part, the macerals are not labeled in order to preserve any features that may be useful for further study. Representative photomicrographs of coal macerals with labels and definitions are available from the USGS Organic Petrology Laboratory Photomicrograph Atlas webpage at http://energy.er.usgs.gov/coal_studies/organic_petrology/photo_atlas.html.  This resource may help those who are not familiar with coal macerals identify the individual macerals in the WoCQI photomicrograph collection.
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The WoCQI Project data in this report are the result of a cooperative effort among international scientists, the USGS and the CAER. Included are the petrographic analyses of coal samples from 12 countries and selected photomicrographs of those samples. Belkin and Kunli (2008), and Belkin and others (2009) have used some of these analyses and photographs in publications. The photomicrographs with their corresponding petrographic data tables are planned to be part of the WoCQI downloadable datapage at http://energy.er.usgs.gov/coal_quality/wocqi/downloads.html.  By making these data publicly available, the USGS and theCAER hope to facilitate the work of students, coal petrologists, and others who are interested in world coal quality.
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List of figures in Appendix A
Figure 1. Botswana coal sample Morupule 0-0.95 – secretinite
Figure 2. Botswana coal sample Morupule 0-0.95 – vitrinite with included micrinite and clay;
secretinite/inertodetrinite across middle of field of view
Figure 3. Botswana coal sample Morupule ROM 1A – secretinite
Figure 4. Botswana coal sample Morupule ROM 1B – micrinite- and clay-filled cell lumens
Figure 5. China coal sample CN 28 11 – anisotropic sulfide in fusinite (crossed polars and gypsum plate)
Figure 6. China coal sample CN 85 03 – detrital inertinite (crossed polars and gypsum plate)
Figure 7. China coal sample CN 85 06 – inertinite
Figure 8. China coal sample CN 87 02 – fusinite
Figure 9. Greece coal sample GR-1 – ulminite with liptinite (darker vertical fragments) and fusinite (bright, top center)
Figure 10. Greece coal sample GR-2 – corpohuminite and ulminite 
Figure 11. Indonesia coal sample CQ3 – resinite and funginite in liptodetrinite matrix
Figure 12. Indonesia coal sample CQ4 – funginite
Figure 13. Indonesia coal sample CQ6 – funginite
Figure 14. Mozambique coal sample MZ 01 Moatize – fusinite, semifusinite, vitrinite
Figure 15. Mozambique coal sample MZ 01 Moatize – inertinite 
Figure 16. Mozambique coal sample MZ 01 Moatize – inertinite 
Figure 17. Nigeria coal sample Onyema 5 – semifusinite
Figure 18. Nigeria coal sample Onyema 7– macrinite
Figure 19. Nigeria coal sample Okaba-Odogbo 8 – resinite (blue light)
Figure 20. Nigeria coal sample Okaba-Odogbo 8 – resinite (white light) (same field of view as Figure 19)
Figure 21. Portugal coal sample UTSD1– brecciated vitrinite 
Figure 22. Portugal coal sample UTSD2 – breccias (crossed polars and gypsum plate)
Figure 23. Portugal coal sample UTSD2 – inertinite 
Figure 24. Romania coal sample 1-Valea de Brazi – clay
Figure 25. Romania coal sample 1-Valea de Brazi - vitrinite, suberinite, resinite; carbonate vein
Figure 26. Romania coal sample 1-Valea de Brazi – funginite
Figure 27. Romania coal sample 3-Barbateni  - resinite and vitrinite
Figure 28. Romania coal sample 6-Paroseni – resinite
Figure 29. Slovakia coal sample 12-Handlova – suberinite 
Figure 30. Slovakia coal sample 13-Handlova – vitrinite textures 
Figure 31. Slovakia coal sample 14-Handlova – detrital vitrinite and liptinite assemblage with funginite
Figure 32. Slovakia coal sample 14-Handlova – telinite, corpogelinite, resinite
Figure 33. Spain coal sample ES-1– resinite 
Figure 34. Spain coal sample ES-1 – inertinite including funginite on right 
Figure 35. Spain coal sample ES-1– inertinite
Figure 36. Taiwan coal sample Taiwan 3 – faulting 
Figure 37. Taiwan coal sample Taiwan 3 – resinite
Figure 38. Taiwan coal sample Taiwan 3 – faulting across resinite
Figure 39. Zambia coal sample 2-7 Interval 1 – inertinite with vitrinite 
Figure 40. Zambia coal sample 2-7 Interval 2 – resinite
Figure 41. Zambia coal sample 2-7 Interval 5 – mix of vitrinite, liptinite, and a variety of inertinite
Figure 42. Zambia coal sample 2-8 Interval 5 – cutinite with inertinite
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List of tables in Appendix B
Table 1. Petrographic analyses for coal samples from Botswana.
Table 2. Petrographic analyses for coal samples from China.
Table 3. Petrographic analyses for coal samples from Greece.
Table 4. Petrographic analyses for coal samples from Indonesia.
Table 5. Petrographic analyses for coal samples from Mozambique.
Table 6. Petrographic analyses for coal samples from Nigeria.
Table 7. Petrographic analyses for coal samples from Portugal.
Table 8. Petrographic analyses for coal samples from Romania.
Table 9. Petrographic analyses for coal samples from Slovakia.
Table 10. Petrographic analyses for coal samples from Spain.
Table 11. Petrographic analyses for coal samples from Taiwan.
Table 12. Petrographic analyses for coal samples from Zambia.
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