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New Occurrence of Deerite in the Western Alps

By G. V. Dal Piaz*) and G. Molin**)

Abstract

Deerite has been found in the Cu-Fe sulfide deposit of Viafiorcia, Western Alps, associated with
the Piemonte ophiolite nappe. This hydrous, ferrous, ferric silicate occurs together with Na-amphi-
bole, stilpnomelane ± white mica, albite and carbonate, and with pyrite, chalcopyrite, bornite, pyr-
rothite, magnetite ± sphalerite, mackinawite, linneite, tennantite, chalcocite, digenite and covellite
within a post-Triassic silica-rich deposit above a flattened lens of metagabbro and minor serpenti-
nite which is interbedded in the calcschist sequence. This Cu-Fe-Si deposit is believed to have
formed by precipitation from a hydrothermal system occurring in the extensional Piemonte margin.

Electron microprobe analyses (three points) of deerite yield the following structural formula:

(Mg0.87Pen+.23^n0.15)l2.25(Pe5.9?^'o. 18)6.13^11.72O39.78(PFI)l0.22

INTRODUCTION

Deerite is a hydrous, ferrous, ferric silicate which was first discovered together

with howieite and zussmanite in a riebeckite-stilpnomelane-bearing rock
associated with the metasediments from the Franciscan Formation, California
(Agrell et al., 1965, 1967; other data in Ernst et al., 1970). The crystal structure
of deerite from Panoche, California, has been determined by Fleet (1977).

Deerite has also been found recently in New Caledonia (Black, 1973) and in
the Western Alps in the Pennine continental crust (Ambin massif: Agrell and
Gay, 1970; Yanoise zone: Bocquet, 1971), and in the blueschist Piemonte ophiolite

nappe in the Cottian Alps, where it is associated with the Cu-Fe sulfide
deposits of Beth-Ghinivert (Bocquét and Forette, 1973; Bocquet, 1974), Viafiorcia

and Salbertrand (Gruppo Ofioliti, 1977; Dal Piaz et al., 1978).

*) Istituto di Geologia, via Giotto 1,1-35100 Padova, Italy.

*) Istituto di Mineralogia, Corso Garibaldi 37,1-35100 Padova, Italy.
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DEERITE FROM THE CU-FE SULFIDE DEPOSIT OF VIAFIORCIA

Geologic setting

The Cu-Fe sulfide deposit of Yiafiorcia crops out in the Vallone delle
Miniere, upper Germanasca Valley, Italian Cottian Alps, and has been described
by Grill (1926) and by Dal Piaz et al. (1978). It appears in syngenetic relationship

with a silica-rich horizon above a flattened lens of metagabbro and minor
serpentinite, interbedded within a thick sequence of Mesozoic calcschists. The
occurrence ofboth a silica-rich layer and related ore mineralization is interpreted

as the chemical deposit of a hydrothermal system which leached metals from
the Jurassic ocean crust of the Piemonte basin and directly discharged sulfide
phases onto the sea floor or into a muds (Dal Piaz et al., 1978); see also the
model postulated by Spooner and Fyfe (1973).

The Cu-Fe ore deposit of Viafiorcia and the surrounding lithologies record
Alpine-age blueschist facies metamorphism, followed by weak greenschist
faciès reequilibration.

The main ore associations are: chalcopyrite, pyrrothite, pyrite, bornite,
magnetite with minor sphalerite, mackinawite, linneite, tennantite, chalcocite, dige-
nite and covellite. Relics of pre-metamorphic pyrite, displaying strongly
deformed, zoned colloform textures, have been found (Natale, 1969; Dal Piaz et

al., 1978), indicating a precipitation of sulfide phases from a hydrothermal
system. The associated silicates, together with prevalent quartz, are: Na-amphi-
bole, stilpnomelane, deerite ± white mica, albite, carbonate, barroisite and ac-
tinolite.

Deerite mainly occurs together with chalcopyrite-magnetite-rich ore
mineralization and closely associated with a quartzitic matrix in which aboundant
stilpnomelane (sometimes up to 20 per cent in volume) occurs (Fig. 1). Deerite

appears as swarms of small, oriented prickles within the quartz matrix (Fig. 1)

and is pseudo-opaque and dark brown in coulour.

Analytical data

Deerite from the Viafiorcia ore deposit was analyzed with an Etec Autoscan
Autospec electron microprobe; a counting time of 30 seconds and an accelerating

voltage of 15 KV for Mg, Al and Si, and 20 KV for Ca, Mn and Fe were
used. Detection limits of the oxides (weight percent) were: 0.05 for Fe, Mn, and
0.1 for Mg, Al, Si. The spot size was about 1/t. The analysis reported in Table 1

(a) is the average among three points from the same crystal. The program
(modified) "Computer program for calculating corrections in quantitative X-ray
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Fig. I. Top: Large crystals of randomly oriented stilpnomelane and opaque grains of magnetite and trace chalco-
pyrite in matrix of prevalent quartz and very fine deerite (50x).
Bottom: detail of a swarm of deerite (150x).
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microanalysis" by Mason et al. (1969) has been used to convert the counts to
weight percent oxides, and the results are shown in Table 1 (a).

Tabic Î : Deeriiefrom Viafiorcia and other areas (weight percent oxide)

(a) (ai) (b) (c) (d) (e)

Si02 33.00 33.00 33.6 33.27 33.67 33.44

ai2o3 0.43 0.43 0.8 0.41 0.27 0.92

FeOtot. 57.90
FeO 37.84 38.7 35.64 35.80 36.67

Fe203 22.26 23.3 21.41 21.51 22.09

MnO 0.51 0.51 0.2 0.74 3.91 2.86

MgO 1.64 1.64 0.3 0.64 0.13 0.15

h2o 4.32 4.25 4.25 4.25 4.25

Tot. 93.48 100.00 100.15 96.36 99.54 100.48

SiIV 11.72 12.14 12.05 11.85

A1VI 0.18 0.18 0.11 0.38

Fe+++vi 5.95 5.88 5.79 5.89
Fe++vi 11.23 10.88 10.71 10.87

MnVI 0.15 0.23 1.18 0.92

Mgvi 0.87 0.35 0.06 0.08

OH- 10.22 10.34 10.14 10.04
O 39.78 39.66 38.86 39.96

Samples: a) Viafiorcia; b) Beth-Ghinivert (Bocquet and Forette, 1973); c) Ambin massif, Briançonnais zone
(Agrell and Gay, 1970); d and e) California (Agrell et al., 1965). The last (e) is a wet chemical analysis, all the
others were determined with the electron microprobe.

On the basis of the analytical data, the structural formula of deerite has been
estimated by making two assumptions:

(1) The order of pardoning between ion position M2+ and M3+ is two to one,
according to the structural data of Fleet (1977) who proposed the following
ideal formula for deerite:

Fe£+ Fef++ 03 (Si6 017) (OH)5

The Fe++/Fe+++ pardoning is made by saturation of the M2 site with Fe++

(after Mg and Mn); the remaining Fe is Fe+++ and placed in the M3 position,
thus assuring charge balance.

(2) The amount of H20 results as the difference between the total percent of
oxides (after recalculating FeO and Fe203) and one hundred percent. The
analytical data thus calculated are shown in Table 1 (at). The amount of Ca is less

than the instrument sensitivity.
The analyzed crystal appears on elemental X-ray images (electron beam

scans) as a moderately inclined section on the C axis (elongation axis), with di-
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mensions of 8x 18 microns. The scanning pictures and the three analyzed points
indicate that the deerite grain is homogeneous in Si, Fe, Mg, and Mn.

CONCLUSION

Deerite from the Pennine continental crust (Ambin massif) and from the Pi-
emonte ophiolite nappe of the Western Alps is closely associated with
ironstones and appears to be connected with blueschist facies metamorphism as

does deerite from California. Therefore, it appears to be a diagnostic mineral
for these metamorphic conditions, as suggested by Bocquet and Forette
(1973). Moreover, deerite does not seem to occur within similar Cu-Fe sulfide
deposits associated with the Piemonte ophiolite nappe showing a different
metamorphic evolution which is indicated by either eclogite or greenschist facies
mineral assemblages (Dal Piaz, 1971; Brigo et al., 1976). The absence of deerite

may thus mean that it is not stable under the physical conditions of eclogite
or greenschist metamorphism and not be due to bulk rock composition which
appears appreciably unchanged in all ore deposits of the Piemonte ophiolite
nappe.
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