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The International Diamond Schools (IDS) have been hosted by the University of Padua and 

the University of Alberta under the stewardship of Profs. Fabrizio Nestola and Graham Pearson at 
irregular intervals since 2011 (2011, 2015, 2016, 2018, 2023). In addition to the home institutions, 
generous financial support has been extended by the Deep Carbon Observatory (DCO) when it 
was active at the Carnegie Institution (2010-2020) and throughout the years from the Gemological 
Institute of America (GIA). 

The IDSs have been major catalysts to research and thinking by mixing students and 
professionals from academia and industry. Their goals have always been to introduce students to 
the latest advances in natural diamond science and cross-fertilize knowledge among research 
leaders. Some new research advances are listed below that fall within the topics for keynote 
speakers for the 6th IDS, chiefly as identified by the author from the period from 2023 through 
2025.  

Collectively, these advances show that our understanding of the mineralogy, geochemistry, 
petrology, and geodynamics of Earth's mantle from the lower mantle to the continental lithosphere 
is perhaps the most scientifically fertile and vibrant sector of igneous petrology in the geosciences 
today —due mainly to the study of natural diamonds and their inclusions.   
 

Research Topics Advances in Understanding (2023-2025) References 

  cratons lateral accretion, compressional tectonics, craton growth 1, 2, 3 

  lithospheric diamonds 

fluid/melt interaction with SCLM substrates 
DHMS and subduction of fluids 
DEW modeling of C in diamond forming fluids 
diamond surface textures and kimberlites 
diamond dissolution and diamond potential 

4, 5, 6, 7, 8, 9, 10 

  petrology  petrogenenesis of inclusions, lithospheric and sublithospheric 11, 12, 13 

  sublithospheric diamonds  

aluminum content of ferropericlase w/ith depth 
dehydration/crystallization model for fp crystallization 
details of cold slab subduction 
attachment of sublithospheric mantle to supercontinent keels 
cataloguing and description of all large IIa and IIb diamonds 

14, 15, 16, 17, 18 

  geochemistry, geochronology 

DHMS and subduction of fluids 
age of sublithospheric diamonds 
effect of fluid films around inclusions of ages 
fibrous diamond Rb-Sr ages 

4, 7, 16, 17, 19 

  stable isotopes 
C isotopic heterogeneity of mantle 
C and N and sublithospheric diamond paragenesis 
non-traditional stable isotopes (Mg, Fe, K, Ba) 

13, 20, 21 



Research Topics Advances in Understanding (2023-2025) References 

  kimberlites framework for kimberlite sources worldwide 
primary source characteristics of deep-seated kimberlite 22, 23 

  lamprophyres systematic petrogenesis vs diamond content 24 

  spectroscopy H and N defects during diamond formation 25 

  classification revised diamond classification from N 26 

  FTIR 
more accurate lithospheric cooling rates 
Ca-perovskite compositions with depth 
syngenesis vs protogenesis  

27, 28 

  fluid inclusions 
high power laser ablation of fibrous diamonds 
radiogenic isotopic composition of diamond fluids 
fluid interaction with eclogitic and harzburgitic substrates 

4, 29, 30 

  mineral inclusions study of diamond nano-assemblages by electron diffraction  

  
References Cited 

1. Kublik, K., Currie, C.A., and Pearson, D.G. (2025) Thickening cratonic lithosphere by horizontal compression in 
the presence of surface erosion and sedimentation. Geochemistry, Geophysics, Geosystems. 26: e2025GC012194. 

2. Timmerman, S., Reimink, J.R., Vezinet, A., Nestola, F., Kublik, K., Banas, A., Stachel, T., Stern, R.A., Luo, Y., 
Sarkar, C., Ielpi, A., Currie, C.A., Mircea, C., Jackson, V., and Pearson, D.G. (2022) Mesoarchean diamonds 
formed in thickened lithosphere, caused by slab-stacking. Earth and Planetary Science Letters. 592: 117633. 

3. Pearson, D.G., Kublik, K., Asimow, P.D., Stachel, T., Pezzera, A., Currie, C.A., and Scott, J.M. (2026; submitted) 
The thermal evolution of cratonic roots from assembly to maturity: Constraints from Archean diamonds and 
mdeling of peridotite melting. Gesocience Frontiers. 

4. Kempe, Y., Koornneef, J.M., Davies, G.R., Tirosh, O., Chinn, I.L., and Weiss, Y. (2025) Trace element and Sr-
Nd-Pb isotope compositions of diamond-forming fluids in Voorspoed diamonds. Mineralogy and Petrology. 119: 
465-487. 

5. Carvalho, L.D.V., Banas, A., Wescott, P., Galarneau, M., Graversen, K., Stern, R., Chinn, I., Höfer, H.E., 
Muehlenbachs, K., Steele-MacInnis, M., Fisher, D., Kong, J., and Stachel, T. (2025) Victor diamonds – 
replacement of carbon and nitrogen in the central Superior Craton mantle root associated with the Midcontinent 
Rift event. Mineralogy and Petrology. 119: 379-393. 

6. Smit, K.V., Gress, M.U., Davies, G.R., Koornneef, J.M., and Chinn, I.L. (2025) Plume-related diamond formation 
in reworked Archaean mantle: Sm–Nd age constraints from Voorspoed peridotitic and eclogitic diamonds 
(Kaapvaal Craton). Contributions to Mineralogy and Petrology. 180: 68. 

7. Carvalho, L.D.V., Stachel, T., Luth, R.W., Locock, A.J., Pearson, D.G., Steele-MacInnis, M., Stern, R.A., Nestola, 
F., Scholz, R., Jalowitzki, T., and Fuck, R.A. (2024) Dense hydrated in Mg-silicates diamond: Implications for 
transport of H2O into the mantle. Science Advances. 10: eadl4306. 

8. Fedortchouk, Y., Chinn, I.L., Nowicki, T., Carlson, J.A., Khalid, S.B., Bird, E.J.M., Toutah, R., Yu, G., and Pierce-
Jones, T. (2025) Diversity of crystallization conditions of coherent kimberlites recorded in diamond surface 
textures: an experimental study. Mineralogy and Petrology: 1-19. 

9. Rinaldi, M., Mikhail, S., Sverjensky, D.A., and Kalita, J. (2023) The importance of carbon to the formation and 
composition of silicates during mantle metasomatism. Geochimica et Cosmochimica Acta. 356: 105-115. 

10. Giuliani, A., Phillips, D., Pearson, D.G., Sarkar, S., Müller, A.A., Weiss, Y., Preston, R., Seller, M., and Spetsius, 
Z. (2023) Diamond preservation in the lithospheric mantle recorded by olivine in kimberlites. Nature 
Communications. 14: 6999. 

11. Walter, M.J., Thomson, A.R., and Smith, E.M. (2022) Geochemistry of silicate and oxide inclusions in 
sublithospheric diamonds. Reviews in Mineralogy and Geochemistry. 88: 393–450. 



12. Stachel, T., Aulbach, S., and Harris, J.W. (2022) Mineral inclusions in lithospheric diamonds. Reviews in 
Mineralogy and Geochemistry. 88: 307–391. 

13. Shirey, S.B., Pearson, D.G., Stachel, T., and Walter, M.J. (2024) Sublithospheric Diamonds: Plate Tectonics from 
Earth's Deepest Mantle Samples. Annual Review of Earth and Planetary Sciences. 52: 249-293. 

14. Man, L., Fei, H., Kim, E.J., Néri, A., Xie, L., and Frost, D.J. (2024) Alumina solubility in periclase determined to 
lower mantle conditions and implications for ferropericlase inclusions in diamonds. Geochimica et Cosmochimica 
Acta. 375: 36-49. 

15. Ni, P., Shirey, S.B., Walter, M.J., Czas, J., Novella, D., Nestola, F., Kueter, N., Smith, E.M., Stachel, T., Pearson, 
D.G., Steele, A., Gardner, L.L., Jacobsen, S.D., Harte, B., Harris, J.W., and Shahar, A. (2025) Onset of slab mantle 
melting in Earth’s lower mantle: Evidence from ferropericlase in superdeep diamonds. Science Advances. 11: 
eadt9106. 

16. Zhang, Q., Timmerman, S., Stachel, T., Chinn, I., Stern, R.A., Davies, J., Nestola, F., Luth, R., and Pearson, D.G. 
(2024) Sublithospheric diamonds extend Paleoproterozoic record of cold deep subduction into the lower mantle. 
Earth and Planetary Science Letters. 634: 118675. 

17. Timmerman, S., Stachel, T., Koornneef, J.M., Smit, K.V., Harlou, R., Nowell, G.M., Thomson, A.R., Kohn, S.C., 
Davies, J.H.F.L., Davies, G.R., Krebs, M.Y., Zhang, Q., Milne, S.E.M., Harris, J.W., Kaminsky, F., Zedgenizov, 
D., Bulanova, G., Smith, C.B., Neto, I.C., Silveira, F.V., Burnham, A.D., Nestola, F., Shirey, S.B., Walter, M.J., 
Steele, A., and Pearson, D.G. (2023) Sublithospheric diamond ages and the supercontinent cycle. Nature: 1-5. 

18. Smith, E.M., Chinn, I., and Timmerman, S. (2025) Large irregular Type IIa and Type IIb diamonds: valuable 
sublithospheric gems that elude conventional indicators. Mineralogy and Petrology. 119: 305-325. 

19. Timmerman, S., Stachel, T., Chinn, I., Nestola, F., Novella, D., Davies, J., and Pearson, D.G. (2025) The effect of 
inclusion-fluid fractionation on different isotopic systems used to date diamonds. Earth and Planetary Science 
Letters. 671: 119635. 

20. Moussallam, Y., Rose-Koga, E.F., Aubaud, C., Georgeais, G., Cartigny, P., Koga, K.T., Devidal, J.-L., Michael, 
P.J., Shimizu, K., and Saal, A.E. (2025) Enigmatic carbon isotopic variability in the oceanic upper mantle. 
Proceedings of the National Academy of Sciences. 122: e2502886122. 

21. Stachel, T., Cartigny, P., Chacko, T., and Pearson, D.G. (2022) Carbon and nitrogen in mantle-derived diamonds. 
Reviews in Mineralogy and Geochemistry. 88: 809–875. 

22. Giuliani, A., Kurz, M.D., Barry, P.H., Curtice, J.M., Stuart, F.M., Oesch, S., Charbonnier, Q., Peters, B.J., 
Koornneef, J.M., Szilas, K., and Pearson, D.G. (2025) Primordial neon and the deep mantle origin of kimberlites. 
Nature Communications. 16: 3281. 

23. Giuliani, A., Schmidt, M.W., Torsvik, T.H., and Fedortchouk, Y. (2023) Genesis and evolution of kimberlites. 
Nature Reviews Earth & Environment. 4: 738-753. 

24. Innocenzi, F., Day, M.C., Nestola, F., Novella, D., Fortezza, M., Kublik, K., Pearson, D.G., and Pamato, M.G. 
(2026 under review) Occurrence and petrogenesis of diamondiferous lamprophyres: Insights into mantle 
metasomatism and diamond formation. Earth Science Reviews. 

25. Day, M.C., Balan, E., Caracas, R., Jollands, M.C., Innocenzi, F., Novella, D., Nestola, F., and Pamato, M.G. (2025) 
The first-formed hydrogen and nitrogen defects in natural diamond. Diamond and Related Materials. 158: 112654. 

26. Day, M.C., Innocenzi, F., Pearson, D.G., Stachel, T., Kohn, S.C., Jollands, M.C., Chinn, I., Jalowitzki, T., La 
Fortezza, M., Nestola, F., Newton, M.E., Novella, D., Shirey, S.B., Smit, K.V., Speich, L., Timmerman, S., and 
Pamato, M.G. (2026; in review) An updated and expanded Type classification scheme for diamonds based on 
FTIR spectroscopic data. Diamond and Related Materials. 

27. Rayner, B.D., Kohn, S.C., Garwood, R.J., Burnham, A.D., Bulanova, G.P., Smith, C.B., and Thomson, A.R. 
(2025) Correlative tomography for polymineralic inclusion composition in sublithospheric diamonds. 
Geophysical Research Letters. 52: e2025GL114704. 

28. Wincott, M.M., Kohn, S.C., and Parkinson, I.J. (2025) Six olivine inclusions in diamond are remnants of a 
syngenetic monocrystal. Lithos. 496: 107953. 

29. Weiss, Y., Koornneef, J.M., and Davies, G.R. (2023) Sr-Nd-Pb isotopes of fluids in diamond record two-stage 
modification of the continental lithosphere. Geochemical Perspectives Letters. 27: 20-25. 

30. Weiss, Y., Guadaño, G., Koornneef, J.M., Kempe, Y., Tirosh, O., and Davies, G.R. (2025) Second generation 
‘diamond-in-water’ ablation – a step forward in trace element and isotopic composition analysis. Mineralogy and 
Petrology. 119: 449-464. 

 


