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Margarite pseudomorphs after chiastolite in the Rangeley area' Maine
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Abstract

ln recent years margarite has been recognized as an important rock-forming mineral in

several widely distr ibuted local i t ies. This paper reports an occurrence of margarite pseu-

domorphs after chiastol i te in metamorphosed black shales of the Rangeley area, Maine.

Analyses are presented for coexist ing margarite, muscovite, and chlori te. As with most

reported analysis of margarite, a considerable amount of the paragonite end-member is

Dresent in sol id solut ion (-28.4 mole 7o).

Introduction

Until fairly recently margarite has been considered
as a mineral of special compositional environments.
More recently it has been found as a rock-forming
mineral in numerous localit ies: in Europe, Sagon
(1967, 1970), Frey and Niggli (1972), Hdck (1974),

and Ackermand and Morteani (1973); in the Scottish
Dalradian, Chinner (197a); in Vermont, Lanphere
and Albee (1974) and A. B. Thompson (personal
communication); and in Brit ish Columbia, Jones
(197 l). Moreover, experimental data is now becom-
ing available on margarite and its phase relations;
e.g., Velde (1971), Chatterjee (1974), and Storre and
Nitsch (1974). In addition, some theoretical treat-
ments have also been made of margarite phase rela-
tions; e.9., Frey and Orvil le (1914) and Thompson
/r974).

This paper describes an occurrence of margarite in
northwestern Maine where margarite occurs as pseu-
domorphs of chiastolit ic andalusite with even the fine
details of the graphitic crosses preserved.

Geologic setting

The margarite-bearing rocks occur in the Small 's
Falls Formation in a road cut at a locality on High-
way 4 known as Small 's Falls (about 8 miles east-
southeast of the town of Rangeley). The Small 's Falls
Formation contains l ithologies ranging from gran-

ular  ca lc-s i l icate to pel i t ic  schis t  (Moench,  1971).  I t  is

an unusually distinctive unit inasmuch as it com-
monly contains up to l0 modal percent of pyrrhotite

and several modal percent of graphite.
The stratif ied rocks of northwestern Maine have

been metamorphosed to various grades during the
Acadian event in Lower Devonian time, e.g., Guid-
ot t i  (1970),  Boone (1973).  ln  the v ic in i ty  of  Smal l 's
Falls the metamorphic history involves poly-

metamorphism. In some specimens chiastolite is
completely replaced by coarse margarite, and stauro-
lite from adjacent stratigraphic units is commonly
replaced by aggregates of coarse chlorite and mus-

covite. The most recent metamorphism took place

under garnel-zone conditions.

PetrograPhY

The specimen in which margarite has been identi-

f ied is fairly typical of the pelit ic varieties of the

Small 's Falls Formation in the middle grades of

metamorphism. It is a well-foliated phyll ite or schist
which is dark grey to black on fresh surfaces and has

some minor crinkling. Lenticular blebs of pyrrhotite

are readily seen in hand specimen, and in some cases
tiny chlorite plates are also visible.

The most interesting mineralogical feature of the
pelites in the vicinity of Small 's Falls is the develop-
ment of chiastolite megacrysts with dimensions up to
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TAsr-s 1. Analyses+ of coexisting margarite, muscovite, and
chlor i te f rom specimen Ra-a86'-66,  Rangeley area,  Maine.-

Margari te
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Chlor i te

3 cm in width and l5 cm in length. These megacrysts
tend to l ie within the foliation planes. In the speci-
mens studied thus far the aluminum sil icate has been
completely converted to margarite. The margarite
occurs as coarse sheaves which make up virtually all
of the pseudomorph. Only minor quartz and the
graphite of the original chiastolite are present as ad-
ditional minerals in the pseudomorphs (Fig. l).

Visual modal estimates of the groundmass of the
specimen provide the following data: quartz 50Vo,
muscovite 33Vo, chlorite 5vo, graphite 3Eo, pyrrhotite
8Vo, and ruti le l%o. Muscovite and chlorite occur as
fine-grained laths which define the foliation. No
plagioclase or paragonite was detected either by thin-
section investigation or by electron microprobe. Be-
cause graphite is abundant, f ine-grained, and widely
dispersed, it causes a darkening or blurring of the
thin sections-a feature which makes petrography
and modal estimates diff icult. The ruti le occurs as
tiny amber-colored prisms, some of which display
knee-shaped twins. Tourmaline is present as tiny yel-
low pr isms.
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Ftc.  l .  Photomicrograph of  margar i te pseudomorphous af ter  chiastol i te,  a l l  at  l0X.
(A)$ port ion of  a large pseudomorph showing detai led dist r ibut ion of  graphi te.  (B)
Same view in crossed nicols.
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Mineral data

Table I provides chemical data for the margarite,
muscovite, and chlorite. Figure 2 is a plot of the
coexisting margarite and muscovite on the white mica
plane of the system ALOr-CaO-NarO-KrO with
SiO, in excess and an HrO-rich fluid assumed present.
As has been found in most studies on marsarite
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coexistingwith other whitemicas, this margarite con-
tains a considerable amount of the paragonite end-
member in solid solution (e.g., see the margar-
ite-muscovite pairs from H6ck (1974) and Fox
(1974) as plotted on Fig. 2). Table I also presents cell
dimensions of the margarite from the Small 's Falls
locality, obtained via the program of Appleman and
Evans (1973).

Discussion

This paper presents data which establish another
tie l ine of the white mica plane. It thereby contributes
further to understanding the miscibil i ty relations
among the white micas.

Of interest is the fact that this margarite, l ike those
in a number of other occurrences [e.g., Chinner
(1974), Lanphere and Albee (1974)), seems to have
formed in association with a pseudomorph-produc-
ing event. This suggests that in some cases the pres-
ence of margarite may be related to aspects of poly-
metamorphism rather than being direct primary
formation.

Many (but not all) occurrences of margarite as a
rock-forming mineral seem to involve the presence of
graphite [e.g., this report, Sagon (1967,1970), Chin-
ner (1974), Frey and Orville (1974), and Frey and
Niggli (1972)1. Graphite may be present in other
parageneses involving margarite but the published
reports have not always l isted the opaques present

[e.g., graphite is present in many of the specimens
studied by Hcick (1974), according to Frey (personal
communication)]. This is regrettable, because it is
possible that in some cases the presence or absence of
margarite as a rock-forming mineral might be a func-
tion of f luid composition during metamorphism.l For
example, at a given PZ, fluid composition may con-
trol not only the stabil ity f ield of pure margarite but
also its reactions with other phases, and thus deter-
mine whether margarite can occur in rocks with com-
mon pelit ic bulk compositions.

Obviously many more data are needed on margar-
ite-bearing parageneses to fully understand their
significance. As pointed out by Chatterjee (1974),
the phase relations of margarite in the context
of the tetrahedron defined by the components
AlrO'-CaO-NarO-KrO (quartz-saturated) will be of
prime interest for understanding the petrologic impli-
cations of margarite. However, to date, the available
experimental data have provided litt le help on this

'As pointed out  by Eugster  and Skippen (1967),  the opaque

minerals in a rook commonly provide a means of assessing the

composition of the fluid phase present during metamorphism.
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Flc. 2. Plot of margarite-muscovite pair from specimen Ra-

a86'-66 on the margarite-muscovite-paragonite plane of the sys-

tem ALOa-NazO-KzO-CaO (quartz and an HzO-rich fluid as-

sumed present); also shown are margarite-muscovite pairs from

Hdck (1974) (H-t48/70 and H- l3 l /70) and Fox (1974)(F-267) '

point, because they have dealt with water-saturated
systems that are free of NazO and KrO.
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