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Mineral fibers

“A generic term applied to the asbestiform variety of serpentine
(chrysotile) and the asbestiform variety of amphibole group minerals
(anthophyllite, cummingtonite-grunerite, tremolite-actinolite and
riebeckite), which have been exploited, prospected, described in the
literature, traded and sold commercially for their unique physical
properties resulting from fibril dimension 0.5 μm or smaller in width
(IMA comm., 2022).

IARC (International 
Agency for Research

on Cancer) 
carcinogens
“Group 1”



Naturally occurring asbestos (NOA)

The definition does not include other mineral fibers!

Natural weathering and/or human activities may disturb NOA-bearing 
rock or soil and release asbestos into the air, inducing potential 
human exposure by inhalation.

NOA regards the asbestos fibers that occur in rocks and soils as a 
result of natural geological processes.
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NOA and MM: the distance paradigm

Although the study of Pan et al. (2005) has limitations as it does not 
allow determination of a causal association between sources of 
naturally occurring asbestos (NOA) and mesothelioma: …data support 
the hypothesis that residential proximity to NOA is significantly 
associated with increased risk of MM in California.

In Turkey, association between MM morbidity and the proximity of the 
subject’s birthplace to ophiolites was found (Bayram et al., 2013).

NOA-related MM are reported in Mediterranean countries (Turkey, 
Corsica, Cyprus, Greece, and Italy), and in other sites of the world like 
China (Wei et al, 2012?) and New Caledonia (Baumann et al., 2011). 
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Not only NOA. Naturally occurring erionite (NOE)
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Erionite-Ca
Ca2.28K1.54Na0.95Mg0.86Al8.83Si26.9O72•31.35(H2O)

(Type locality: Maze, Niigata Prefecture, Japan)

Erionite-K
K3.32Na2.31Ca0.99Mg0.06Ba0.02Al8.05Si28.01O72·31.99(H2O)

(Type locality: Rome, Oregon, USA)

Erionite-Na
Na5.59K2Ca0.11Mg0.18Fe2+

0.02Al7.57Si28.27O72·24.6(H2O)

(Type locality: Durkee, Baker Co., Oregon, USA)

Ballirano & Cametti, 2015, AM



Cangiotti et al., 2017, JTEH

IARC (1987, 2012) classifies “Erionite” as
carcinogenic to humans (Group 1).

Erionite crystal habit and carcinogenicity
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Carbone et al. 
(2007): 
“…erionite
causes 
mesothelioma
mostly in 
families that are 
genetically 
predisposed to 
mineral fibre
carcinogenesis.”

NOE and the erionite holocaust in Cappadocia

In 1978, Baris discovered an unprecedented epidemic of mesothelioma
in three villages, Karain, Tuzkoy and Sarihidir, in Cappadocia, Turkey… 
Selikoff and co-workers proposed that the epidemic was caused by 
exposure to asbestos… (Carbone et al., 2007). 
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Hydrothermal vs. diagenetic zeolites
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Hydrothermal: from lavas to mineral exhibitions

Diagenetic: from tuffs (zeolitites) to houses



NOE around the world

Credit: Carbone and Yang, N.Dakota
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NOE around the world



NOE in New Zealand
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North Island
•Auckland region: Miocene Waitemata Group 
sediments & Waitakere Group volcanics
•Taupo Volcanic Zone: Pleistocene ash

South Island
•Moeraki point: Paleocene tuff
•Gawler Downs: Cretaceous andesite-dacite ash
•Christchurch: Late Miocene basaltic andesite

Janki Patel, Martin Brook, Alessandro F. 
Gualtieri, Melanie Kah & Ayrton Hamilton



NOE in New Zealand
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Janki Patel, Martin Brook, Alessandro F. 
Gualtieri, Melanie Kah & Ayrton Hamilton

• Andesite-Dacite Ash deposit in Surrey Hills 

Tuff, Mt Somers Volcanics – Mid Cretaceous

• Woolly green erionite growing in vesicles

Gawler Downs
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NOE in New Zealand

Janki Patel, Martin Brook, Alessandro F. 
Gualtieri, Melanie Kah & Ayrton Hamilton

The calculated formula from the EPMA data is:

(K2.63Ca1.27Mg0.98Na0.37Ba0.03Sr0.01)[Si28.43Al7.56]35.99O72·29.07H2O 



Thank you all for your attention!

fibers.unimore.it
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