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Abstract
Taking into account recent publications, we provide additional comprehensive evidence that 

type Ib cuboctahedral diamonds and some other microcrystalline diamonds from Kamchatka volcanic 
rocks and alluvial placers cannot be natural and undoubtedly represent synthetic materials, which appear 
in the natural rocks by anthropogenic contamination. The major arguments provided in favor of the 
natural origin of those diamonds can be easily disproved. They include the coexistence of diamond and 
deltalumite from Koryaksky volcano; coexistence with super-reduced corundum and moissanite, Mn-
Ni silicide inclusions, F-Cl enrichment and F/Cl ratios, and carbon and nitrogen isotopes in Tolbachik 
diamonds, as well as microtwinning, Mn-Ni silicides, and other inclusions in microcrystalline diamond 
aggregates from other Kamchatka placers. We emphasize the importance of careful comparison of 
unusual minerals found in nature, which include type Ib cuboctahedral diamonds and super-reduced 
phase assemblages resembling industrial slags, with synthetic analogs. The cavitation model proposed 
for the origin of Tolbachik diamonds is also unreliable since cavitation has only been shown to cause 
the formation of nanosized diamonds only.
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Introduction
Recently, we presented comprehensive evidence that 

type Ib cuboctahedral diamonds from the 2012–2013 eruption 
of Tolbachik volcano (Kamchatka) represent anthropogenic 
contamination based on the data on metallic inclusions, which 
closely correspond to the typical Mn60Ni40 catalyst used for the 
production of synthetic diamond in the Soviet Union/Russia 
(Litasov et al. 2019a; Pokhilenko et al. 2019). We also argued that 
microcrystalline, carbonado-like diamond aggregates found in 
Kamchatka volcanoes and placers (Kaminsky et al. 2016, 2019) 
most likely represent contamination by polycrystalline diamond 
compacts (PDC) and synthetic “carbonado” as they contain Mn-
Ni-Fe-bearing inclusions in the proportions of elements close to 
synthetic catalysts and characteristic Si and SiC inclusions of 
bonding and reactionary materials used for the fabrication of PDC 
(Litasov et al. 2020a). Finally, we emphasized the wide appear-
ance of Ni70Mn25Co5 metallic inclusions in similar diamonds from 
ophiolite peridotite and chromitite, which also indicates their ap-
pearance by anthropogenic contamination (Litasov et al. 2019a, 
2019b, 2020b) as this composition (Ni70Mn25Co5) corresponds 
to the widely used catalyst for synthetic diamond production in 
China. Indeed, these papers caused extensive discussion and 
criticism (Yang et al. 2020; Kaminsky et al. 2020).

Galimov et al. (2020) provided new interesting data on type Ib 
cuboctahedral diamonds found on the top of the lava flows at 

Tolbachik volcano and re-argued that they are of natural origin 
and could be formed by chemical vapor deposition (CVD) or by 
hydrodynamic or acoustic cavitation in the gas bubbles, which 
can collapse and generate intense shock waves. Consequently, we 
must once again draw the attention of the scientific community 
to the problem of Tolbachik diamonds and summarize below 
our criticism of the previously published conclusions (Karpov 
et al. 2014; Anikin et al. 2018; Silaev et al. 2019a, 2019b; Gor-
deev et al. 2019; Kaminsky et al. 2020) that these diamonds are 
natural. In this manuscript, we provide additional comprehensive 
evidence that type Ib cuboctahedral diamonds and some other 
microcrystalline diamonds from Kamchatka placers cannot be 
natural and undoubtedly represent synthetic materials, which 
appear in the natural rocks by anthropogenic contamination.

Samples and analytical methods
This paper is devoted to the discussion and presentation of some additional 

original data on synthetic diamonds and diamonds found at Tolbachik volcano. 
Thus, detailed information on analytical methods can be found in Litasov et al. 
(2019a) and only a brief summary is provided here. The samples were characterized 
by Fourier transform infrared (FTIR) spectroscopy using a Bruker VERTEX 70 
spectrometer equipped with a HYPERION 2000 microscope at the Institute of Geol-
ogy and Mineralogy, Siberian Branch Russian Academy of Sciences (IGM SB RAS) 
in Novosibirsk. Backscattered electron images and chemical analysis of host rock 
minerals were obtained using a MIRA 3 LMU scanning electron microscope (Tescan 
Orsay Holding) coupled with an INCA energy-dispersive X-ray microanalysis sys-
tem 450 equipped with the liquid nitrogen-free Large area EDS X-Max-80 Silicon 
Drift Detector (Oxford Instruments Nanoanalysis Ltd.) at IGM SB RAS. The laser 
ablation-inductively coupled plasma-mass spectrometry (LA-ICP-MS) data were 
obtained using an in-house laser ablation system (Cyber Probe) combined with a 
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