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Abstract
Several papers reporting exotic native elements have been published within the last few decades.
The “native” occurrences described are rather dubious in view of the lack of solid proof of their
relationships with the host-rock minerals. Consequently, the genetic models proposed ranging from
bio-reduction to the influence of deep-mantle, strongly reduced fluids, are somewhat speculative.
Here we present data for a unique Al0 flake protruding from the phlogopite matrix of a rock specimen
collected from a desilicated pegmatite vein. The geologic setting suggests two processes that might
have played a key role in the Al0 formation: (1) desilication of pegmatite, resulting in its Al residual
enrichment; and (2) serpentinization of an ultramafic body, providing a strongly reduced front (H2
and hydrocarbons) toward the serpentinite/pegmatite contact. These processes have presumably led
to the reduction of Al to Al0 at discrete sites of alumina-rich minerals.
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Introduction
The theoretical possibility of the natural existence of elements
with a high affinity for O in a zero-valence state at crustal conditions has provoked the interest and imagination of scientists
for many years, and reports on the occurrence of unusual native
elements have always aroused surprise. The discoveries of Al0
(Okrugin et al. 1981), Si0 (Robinson et al. 2004), and Ti0 (Distler
et al. 2004), all claimed to be native, are still a matter of ongoing
debate. The first description of Al0 flakes found in crushed rock
samples claimed that these were native Al occurrences (Oleinikov
et al. 1978). A response (Sobolev 1979) to this report subjected
it to criticism, and warned that sample contamination could lead
to misinformation. Nonetheless, these first investigators of Al0
flakes submitted a proposal (numbered IMA 1980-085) for a
new mineral, native Al, to the Commission on New Minerals and
Mineral Names (CNMMN) of the International Mineralogical
Association (IMA). The relevant annual CNMMN report on new
minerals (Fleischer et al. 1980) gave brief information on the Al0
occurrence described by Oleinikov et al. (1978), indicated that
this mineral had not been approved, and added an accompanying
note by the senior author: “This seems extremely improbable
from thermodynamic considerations.” Later, the CNMMN voting
was suspended twice and the proposers were urged to provide
more information, which they did in two consecutive proposals
(IMA 1980-085a and IMA 1980-085a′). On the basis of the last
revised proposal, the mineral and the name aluminum were both
approved, and the results were announced in 1983 (CNMMN
Chairman J. Mandarino’s memorandum). However, a review
of all three proposals shows that: (1) none of them presents a
photograph of Al0 intergrown with aluminosilicates/silicates;
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and (2) they all describe Al0 flakes obtained from crushed rock.
These deficiencies make the native Al proposals unconvincing,
and well-known textbooks on mineralogy, such as Hey’s Mineral
Index (Clark 1993), comment on this mineral: “Mineral species
of questionable validity.”
The validation of native Al apparently prompted an avalanche of reports on unusual native metals and alloys in various
rock types (Novgorodova 1994 and references therein). These
spawned controversies and raised questions that are still awaiting
answers. Do the elements with a high affinity for O exist in zerovalence states in an oxic planet like Earth? The principal deficiencies that create doubts of possible anthropogenic contamination
in the majority of the works are: (1) a substantial proportion of
the reports of “native” metals is based on occurrences in placers,
sediments, soils and crushed rock samples; and (2) unconvincing
documentation of “undoubted” intergrowths of native metals with
silicates, without any unequivocal photos of these native metal/
silicate relations. To our knowledge there is only one unambiguous report of a native Al occurrence (Korzhinsky et al. 1995),
although it describes man-mediated natural Al0 precipitation in
recent fumaroles at the Kudriavy Volcano, Kuril Arc.
Here we report on an exceptional metallic Al flake protruding
from a rock specimen with phlogopite and emerald in a pegmatite
vein in the Rila Mountain (Bulgaria). This contribution addresses
the composition and origin of native Al.

Geologic setting
Northwest Rila Mountain (Fig. 1a) is composed of intrusive
(granite) and metamorphic (gneiss, amphibolite, serpentinite)
rocks (Fig. 1b). The metamorphic units are cut by a variety of
pegmatite veins and marble lenses. The host for the native Al is a
gem pegmatite vein (~20 × 3 m) that has been intruded between a

1283

