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ABSTRACT

Hydroxyapophyllite has been found in metasedimentary
hornfels at a depth of 637 metres bf a 653-m-long drill core
through the Partridge River intrusive complex. The occur-
rence of hydroxyapophyllite is restricted to zones laden with
xenoliths of graphic granite, which suggests that the hydrox-
yapophyllite formed as a reaction product distinct from the
deuteric alteration of the overlying troctolite and gabbro.
The mineral shows the forms {001} and {010}; it is found
in association with radiating crystals of natrolite and minor
chabazite.

Keywords: hydroxyapophyllite, Minnesota, Partridge River
intrusive complor, Duluth Complex, deuteric alteration.

SoMMAIRE

On a d6couven de I'hydroxyapophyllite dans une cor-
n€enne m€tasddimentaire i 637 mbtres de profondeur dans
un forage de 653 m d travers le complexe intrusif de Par-
tridge River. Elle se trouve seulement aux niveaux riches
en x6nolithes de granite graphique; ceci fait penser que
I'hydroxyapophyllite est un produit de r6action et non de
I'alt€ration deutdrique de la troctolite et du gabbro susja-
cents. Les cristaux montrent les formes {001} et {010}; ils
sont associds d la natrolite, en cristaux fibroradids, et d un
peu de chabazite.

(Traduit par la Rddaction)

MoB-clds : hydroxyapophyllite, Minnesota, complexe intru-
sif de Partridge River, complexe de Duluth, alt€ration
deut6rique.

INTRODUCTIoN

Hydroxyapophyllite KCarSi8O20(OH).8HrO and
fluorapophyllite KCa4Si8OrqF.8H2O have been
defined by Dunn et al, (1978) as the end members
of the apophyllite series. Apophyllite occurs mostly
in cavities in basalts and related rocks, commonly
in association with zeolite minerals. Less commonly,
it occurs in hydrothermal veins with Cu-sulficie
mineralization, as in the Lake Superior copper dis-
trict. We follow the nomenclature of Dunn et al. in
describing an unusual occurrence of hydroxy-
apophyllite in the Duluth Complex, in drill core

DDH-371 (T60N, Rl2W, northeastern Minnesota).
The geology of the Duluth Complex was recently
summarized by Weiblen & Morey (1980) and by
Weiblen (1982).

The specimen described in this report occurs in a
vug in metasedimentary hornfels. The zone of horn-
fels consists of xenoliths of the underlying Yirginia
Formation in the Partridge River intrusive complex
(Fig. la) some 637 metres below the surface. The
hydroxyapophyllite is associated with zeolites such
as chabazite and natrolite. The hydroxyapophyllite-
bearing hornfels occurs with fragments of graphic
granite in which feldspar is an exsolution perthite
(Fig. lb); the fragments are interpreted as xenoliths
of the Archean basement. This restricted occurrence
suggests that the hydroxyapophyllite formed as a
reaction product distinct from the deuteric altera-
tion ofthe overlying troctolite and gabbro. The foot-
wall metasedimentary Virginia Formation occurs
here at a depth of 653 m.

X.RAY ANALYSIS

X-ray powder-diffractometer data (Table l) were
gathered using a Philips diffractometer equipped
with a theta-compensating slit. Ni-filtered Cu radi-
ation and l',/min scan rate were employed. A least-
squares refinement of the powder-diffraction data
assuming the constraints of the tetragonal space-
group gave the following cell-dimensions: a 8.978(3),
c 15.906(9) A. ttre cell volume is 1282(l) 43, and
the c/a axial ratio is 1.772.

CHEMISTRY

Quantitative analyses of hydroxyapophyllite were
performed on the University of Michigan ARL EMX
electron microprobe (wavelength dispersion) using
PET, LIF and TAP crystal spectrometers (Table 2).
The operating conditions were: accelerating voltage
12 kV, sample current 0.015 /,A, beam diameter 1-2
pm, counting time 22 to 30 seconds. Adularia was
u$ed as a standard for K, Al and Si, hornblende for
Fe, clinopyroxene for Ca, albite for Na, and fluorite
for F. The standard error for F is about 0.1 wt.To

489



THE CANADIAN MINERALOGIST

FIG, 1. a) Core with wg containing hydroxyapophyllite.
Diameter of core is 4.5 crn. b) View of same core show-
ing fragments of graphic granite. The material contain-
ing the granite fragments is a plagioclase-biotite horn-
fels (see arrows). Scale bar is 5 cm in length.

TABLE I. X.MY POIIDER PATIERN OF HYDROfiAPOPHILLITE

and that for other elements is about 0.03 wt.9o. The
matrix correction of the raw data was made using
the program EMPADR VII (Rucklidge & Gaspar-
rini 1969).

We have normalized the chemical composition to
Al + Si : 8, with OH = 0.53 based on charge
balance to obtain the formula: (Ko.rtNq.saCa3.e)
(Si?.e7Alo.m) (Fo.ssOHo.:s) Q 20.7 .7 4H2O. The compo-
sition of the Duluth hydroxyapophyllite agrees well
with that reported for hydroxyapophyllite for-med
in a similar environment in the Ransko gabbro-
peridotite massif (N6mec 1982).
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TABLE 2. CHEMICAL COMPOSITION OF HYDROXYAPOPHYLLIIE
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