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Abstract
Argandite, Mn7(VO4)2(OH)8, is a new mineral from the metamorphosed synsedimentary exhalative
Mn deposit located underneath the Pipji glacier (Pipjigletscher) in the Turtmann valley, Central Alps,
Switzerland. The mineral is dedicated to the Swiss geologist Émile Argand (1879–1940). Argandite
occurs in manganosite-rich ores in association with the V-minerals pyrobelonite, reppiaite, and an
unknown silico-vanadate with chemical formula (Mn,Mg)24(V,As,Si)4Si2O27H38; these minerals result
from the remobilization of ore components during the Tertiary Alpine metamorphism under upper
greenschist facies conditions (∼450 °C, 4–6 kbar). Argandite forms isolated anhedral grains up to 60
µm in diameter. The mineral is transparent, orange in color with a pale orange streak and vitreous luster,
Mohs hardness ∼3.5–4, Dcalc 3.67(1), and Dmeas 3.71(5) g/cm3. It is brittle with one distinct cleavage,
probably parallel to {001}. Argandite is biaxial negative, with α ∼1.74, β = 1.762(4), γ ∼1.77 (white
light), 2V (calc) = ∼62°. It shows a distinct pleochroism under polarized light, orange-yellow to orange.
The empirical chemical formula is (Mn6.54Mg0.38Ni0.04Ca0.02Zn0.01Sr0.01)∑=7.00(V1.46,As0.54)∑=2.00O8(OH)8.00.
Argandite is monoclinic, space group P21/n, a = 5.5038(2), b = 12.2665(5), c = 10.1055(5) Å, β =
95.559(4)°; V = 679.04(5) Å3; Z = 2. The six strongest lines measured in the X‑ray powder diffraction pattern are [d in Å (I)(hkl)]: 3.074 (100)(131), 2.687 (70)(140;113), 3.395 (60)(112), 3.708 (50)
(112;121), 2.945 (50)(041;113), and 2.522 (50)(004;202). The crystal structure was solved with direct
methods on the basis of 1661 unique reflections with I > 4σF and refined to R1 = 3.40%. Argandite is
isostructural with allactite, Mn7(AsO4)2(OH)8, and raadeite, Mn7(PO4)2(OH)8.
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Introduction
Metamorphosed Mn-rich deposits, such as the ones at Långban in Sweden, the Kombat mine in Namibia, and at Franklin,
New Jersey, U.S.A., are among the richest mineralogical
“rainforests” on Earth (Pring 1995) and are still contributing a
steady stream of minerals new to science. Many of these minerals contain arsenic or vanadium as a major component. In this
paper, we describe the occurrence and mineralogy of argandite, a
new manganese vanadate from the Barrhorn Unit under the Pipji
glacier in the Turtmann valley, Valais, Switzerland.
The new mineral is dedicated to the Swiss geologist Émile
Argand (1879–1940) for his contribution to understanding
Alpine geology in general, and the geology of Turmanntal in
particular. Thrust sheet tectonics was first observed by Gerlach
(1869), but Argand’s (1911) seminal paper, based on the geology
of the Turtmann valley, played a critical role in establishing the
concept. Argand was an early proponent of Alfred Wegener’s
theory of continental drift, advocating that plate tectonics and
continental collisions were the best explanation for the forma* E-mail: joel.brugger@adelaide.edu.au
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tion of the Alps. His pioneering work elucidated the relationship
between the various geologic provinces of the Western Alps.
His map and cross sections are remarkably similar to modern
versions (Argand 1916).
The new mineral and its name have been approved by the
International Mineralogical Association (proposal number
2010-021). The holotype specimen is deposited in the Geological Museum, Lausanne, Switzerland (registration number
MGL90369). Part of this holotype specimen is deposited in the
South Australian Museum, Adelaide, South Australia (registration number G32923).

The Mn-Fe lenses at Pipji
The Turtmann valley (Turtmanntal), a tributary to the Rhone
Valley in Canton Wallis, Central Alps, Switzerland, is geologically located in the Middle Penninic (Briançonnais Domain) SiviezMischabel super-nappe (Escher et al. 1987). In the upper part of
the valley, the pre-Mesozoic crystalline rocks of the “Ensemble
de l’Ergischhorn” are overlain by the sediments of the Barrhorn
Series, one of the rare Mesozoic covers of the Briançonnais domain that is still bound to its original basement (Sartori 1990).
In the cliff underneath the Pipji glacier (coordinates on the Swiss
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