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INTRODUCTION

The following is a report on a field investigation of the metazmorphic
rocks in the southeastern part of the Great Pond qusdrangle, Maine, Field
work covered a period of nine weeks during the summer of 1963. Previous
work in the Ellsworth quadrengle, to the south, during the summers of 1960
and 1961 overlaps, and some information obtained from these investigations
is included,

Metamorphic rocks are exposed in a belt from the south-central to the
northeastern corner of the Great Pond quadrangle, Two granite masses boarder

the metamorphic belt to the northwest and southeast. A gabbro mass is exposed
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pale} xs Pond to Saddleback MHountain; the northeastern limit was not
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§ Roxbinston. ares of Maine, Based on lithologic differences three major
groups of rocks are recognized in the Great Pond quadrangle; these will be
referrad to hers as the lower, middle, and upper parts of the Charlotte Grouo,

The lower part is exposed north of Amherst; the middle and upper parts are

exposed south of Amherst,

PREVIOUS WORK

The Charlotte Croup was named from exposures in Charlotte County,

New Brunswick, Canadz (Alcock, 19L6-a). The slates and impure quartzite

S,
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constituting the Charlotte Group in New Brunswick, were firat describad
by Matthews (1878).
Detailed studies of the Charlotte Group have been confined to Charlotte
County, 2nd to the Calais and Robbinston quadrangies, Maine, Alcock (19L6,
a and b) published two preliminary maps with descriptive texts covering parts
of souvthwestern Charlotte County where abundant exposures of the Charlotte
Group exist, Alcock (19LA~-a) recognized two divisions of the Charlotte Group,
"pale argillite division" overlain by a younger "dark argillite division",
Amos (1958) studied the Charlotte Group in the Calais and Robbinston quadrangles.

He recognized and retained the two divisions of the Charlotte Group identified
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by £lcock. He describes the "pale argillite division" as containing light-
colored quartzites and schistose quartzities which grade upward into dark-
colored schistose quartzites and mica schists belonging to the "dark argillite

division"., OCalcareous quartzites and mica schists exposed in the north part

of the Ellsworth guadrangle and in thes southeastern part of tha Great Pong

ot

quadrangle closely resemble the rocks described by him as belonging to ths
"dark argillite division", referred to here as the upper part of the Charlotite
Group. The middle part of the Charlotte Group apparently correlates with the

"light argillite division", but the lower part was not recognizad by Amos (1958).

PETROGRAPHY

General,
Argillites, impura quertzites, and mica schists are the dominant lithologies.
Calcareous quartzites are sporadically distri%hted throughout. Impure limestone
layers are rere. Intermediate lithologies such as schistose quartzites are

commorn.
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The lower part of the Charlotte Group is predominantly calcareous
quartzite interbedded with argillite. The middle part is pradominantly

impure quartzite beds ranging up to several feet in thickness separated by

1ging
argillite layers a few inches thick. The upper part is prediminantly mica

2

schist with interbedded calcareous quartzite,
Argillite.

Megascopically the argillites ere dark gray to black, very fine-grained
non~calcareous rocks, Bedding is difficult to recognize whers interbedded
guartzite is absent.

The texture suggests that the rock was a siltstone or very fine-grained
arzillzceous sandstone prior to low grade metamorphism,

Calcareous guartzite and impure qugrtzite.

Outcrops of calcareous guartzite, which have escaped conizct metamorphisml

occur in the Morrison Knoll arez of the Ellsworth quadrangle; upper part of

o

the Charlotte Group. Megascopically this is a light-buff, very fine-grained,
massive, caleareous quartzite. Beds from one to two feet thick are separated
by thinner schist layers. The calcareous quartzites have the texture and

structure of a quartzite, but they are low in guartz.
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ieroscopically the calcareous quertzite contains predominantly calcite,
quartz, plazioclase, and muscovite; magnetite, pyrite, end ireces of chlorite,
sphene, and zircon constitute the accessories., An estimated mode is: L5 per
cent calcite, 25 per cent quartz, 20 per cent albite (AnB), 5 per cent muscovite,
and 5 per cent remesining minerals. The rock is well sorted and massive, and
mineral types zre uniformly distributed. The average grain size is about
0.1 rmm,

Equant, sub-angular, well sorted quartz grains averaging 0.2 mm in size

are surrounded by & matrix averaging less than 0.1 mm. Occasional grains of
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finer quartz occur in the matrix, Twinned, anhedral, calcite grains range in

size from less than 0.05 to 0.2 mm and averzge about 0.1 mm. One refractive

index is above and one below balsam, typical of pure CaCOB. Albite (AnB) occurs

as twinned anhedral grains ranging in size from 0,05 to 0,2 mm, Muscovite

inclusions and an altered appearance characterize the grains. Muscovite flakes

0.2 mm across are scattered throughout the rock. Very fine muscovite in
plagioclase and in the matrix is less than 0,05 mm across. Magnetite and
vrite occur as anhedral, irregular grains, less than 0.1 mm across, scattered
throuzhout the rock, Pleochroic brown chlorite is localized in a few patches
less than 0.2 mm across, flakes within the patches are very fine-grained.
Equant 5ranuies of sphene end zircon, less than 0.1 mm across are rare.

Exposures of color-banded impure qﬁartzite on Tannery Hill in the
Ellsworth quadrangle)consist of light gray-green layers alternating with
dark lavender layers, contacts eare often slightly disturbed producing a
lenticular character. These rocks have probably been slightly contact
metezmorphosed and belong to the middle part of ths Charlotte Group.

Microscopicelly the texture is similzr to the calcareous gnartzite
exposed a Morrison Knoll and described above. The mineralogical composition
differs from the calcareous quartzite in that calcite is absent, bictite is
common in the matrix of the dark lavendsr layers, and epidote is common in
the light grey-green layers. Quartz and plagioclase are more abundant and
constitute the greater part of the rock volume.

The quartzites were originally very fins-grained calcareous and non-
calcarsous sandstones containing varying amounts of argillaceous material.
Apparently the argillaceous material varied in composition accounting for the

color-banded character,




Mica schist.,

Megasconically the mica schists in the upper part of the Charlotte
Group are very fine-grained and either silver-gray phyllitic, or black
mica schists. The darker schist is more abundant.

Microscopically muscovite is dominant, quartz is an important minor
constituent., Magnetite and pyrite are the usual opaque minersls, Limonite
staining is present along microscopic fractures, Traces of biotite and
unidentified feldspar are sporadically distributedo

The average grain size is less than 0,05 mm and detailed information on
individuazl mineral types is difficult to obtain. Microscopic layers of
lepidoblastically arranged muscovite are separated by massive quartz-muscovite
layers. Moscovite often constitutes the greater part of a thin section with
only a few tiny lenses and layers of quartz, Quartz lenses up to 0.4 by 2.0
mm contain equant, anhedral, interlocked quartz grains averaging 0.1-0,2 mm
in size. Rare biotite flakes, slightly larger than muscovite or quertz, are
randomly oriented to the lepidoblastic texture, Pyrite is common as tiny
grennles less than 0,1 mm in size. Magnetite, about 0,1 mm in size, is
concentrated in patches and is often partially altered to an opagque mineral,
probably limonite, Magnetite-pyrite knots up to 1.0 cm across contain grains
less then 0,1 mm in size. Finely disseminated pyrite is the coloring agent

that darkens the black, mica schist.

Cranite of Lucerne and granite of Eastbrook.

[ g g

The two granite masses dslimiting the investigated area on the west and
east, the granite of Imcerne and the granite of Eastbrook respectively, are
similar. MNeither granite was studied in det2il, a single thin section from
each granite was available for study, and the following description includes
both granites,

Megascopically these are very coarse-grained, gray to salmon colored,



porphyritic, biotite and/or hornblende granites with euhedral K-feldspar

0,

megacrysts ranging up to on2 zand 2 half inches across. Plagioclase occurs
as euh2dral crystals usually less than ons inch across. Subhadral biotite

and hornblends, and anhedral quartz grains average less than one-fourtn
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n size, The megacrysts are usually abundant with the matrix constituting
as little as ten per cent of the volume, Generally the structure is massive,
but where the tabular megacrysts are closely packed, a poorly developed
foliation is present. Within the granite of Lucerne, due west of Ellsworth,
the number of K-feldspar megacrysts is at a minimum. Specimens were observed
with K-feldspar megacrysts spacad up to two inches apart. This varisty of
granite was also observed a few hundred yards south of Spring Brook Pond
in the Great Pond quadrangle near ths contact with the metamorphic rocks.
Hot all exposures of the granite nsar the contact display this type of granite.
Generally the matrix is finer-grained than in the usual granite of Lucerne.

In the thin sections K-feldspar, plagioclase, qua rtz, and biotite are
the principal minerals. Zirvcon, apatite, and sphene are the important accessories.

T

K~-feldsper megacrysts are seen to be perthite., Vein perthite is most

common, Plagioclase crystals are itwinned and distinctly zoned, The shells

el

of one goned crysval terminate against other crystals of thes rock. The zoned
crystal seems to be the corner and aboul a quarter part of z larger zoned
crystal . Cores of the plagioclase grains are sericitized,

Biotite flakes contain abundant zircon inclusions. Zircon also oceurs
as granules throughout the rock; one zoned crystal 0.2 mm across, euvhedral,
and square was noted,

Apatite as euhedrz] prisms and anhedrezl grenules is less than 0.1 mm in

size. Quartz is interstitial and shows undulatory extinction,



The foliation and bedding of the metamorphic rocks is clearly discordant
to the granite. A steep contact between the granite of Lucerne and the
metamorphic rocks is suggested in the few available exposures of the contact
and by the straight contact trace. The contact trace of the granite of
Eastbrook is more irregular, and the coatact may not be as uniformly steep.
The granite of Eastbrook contains numerous inclusions of country rock near
the contact; many are up to ssveral feet wide,

Along the contact west of highway 181 in the Great Pond quadrangle
the granite of Lucerne locally follows the N. 20° E, trend of the bedding
for several feet in several exposures. A steeply dipping joint set strikes
N. 10° W, and also serves as a conbact surface. A zig-zag contact trace
is visible on top of seweral of the peaks 2long this contact.

Both granites are only slightly chilled against the metamorphic rocks.,
K-feldspar megacrysts up to 1" across were observed in contact with the

country rock; the matrix was medium- to coarse-grained,

Gabbro.
The gabbro exposed in the southwest part of the Great Pond quadrangle
is a dark colored, medium-grained, biotite gabbro. Locally euhedral
Ln

plagioclase crystals range up to 3" across and the rock is porphyritic.

METAMORPHISM

The mineral assemblage of the calcareous quartzite exposed a2t Morrison
Knoll, Ellsworth quadrangle, (calcite, quartz, plagioclase, ruscovite, and
traces of phlorite) suggests that the rocks of the upper part of the Charlotte
Group belong to the quartz-albite-~muscovite-chlorite subfacies of the

greenschist facies of regional metamorphism. A lower grade of metamorphism



is indicated for the lower and middle parts of the Charlotte Group by the
abundant argillite.

Contact metamorphic aureoles around the granites exceed one mile in
width., The mice schists and quartzites in the upper part display distinct
changes for over ons mile from the granites. The rocks in ths middle and
lower part are relatively unaffected even at close proximity to the granites.

The mica schists in the upper part become porphyroblastic with abundant,
cordierite and minor andalusite porphyroblasts. Microscopically cordierite
and andalusite are visible in the cuartzites of the upper part. Biotite
has developed in both lithologies. A dark rust-brown color cheracterizes
the contact metamorphosed rocks of the upper part., The contact metamorphic

facies represented is the albite-spidote hornfels facies,

STRUCTURE

Distinct bedding is thz most obvious structural feature. Bedding

(o8]

osity is common in the upper part of the Charlotte Group., A
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frecture cleavege and small minor folds are common throughout. GCraded

bedding is rarcly megascopically visible but is probably common on a

o

microscopic scale, Faint textural variations across some argillite beds
suggest this possibility of graded bedding on a microscopic scale, Faults
constitute the remaining significant structural feature.

The bedding consists of alternating quartzite and argillite or mica
schist layers. The layers rarely exceed four feet in thickness. Most ex-
posuves show alternating quartzite and argillite or mica schist layers less

than a few inchss in thickness. The bedding strikes in a north-northe=st

2 U h -3 : O " 1 (3
direction and dips are rarely less than 807; both south2ast and northwest,




Graded basdding suggests that tops are toward the southeast. Considerable
work on a microscopic scale with oriented specimens must be dons before
tops are determined more accurately.

The fracture cleavage dips steeply and always strikes about 20° to the
north of the bedding trend. Where the bedding dips southeastward the fracture
cleavage dips more steeply. Whers the bedding is vertical or dipping toward
the northwest the fracture cleavage dips at a lower angle toward the northwest.
The difference in dip is generally less than 10°,

Minor folds less than a few inches in amplitude are generally right-
handad with their axial planes parallel to the fracture cleavage. The plunge
is usually stesp. These may have developed during 2 nearly horizontal

slip parallel to the franture cleavage planes with the northwest side movin
t

Craded bedding in 2 coarse-graired quartzite is visible elony ths west
o STl - ~
side of the rozd at the junction of routes numbered 180 and 181 in the

N

Fllsworth quadrangle, Tops zre indicated to be towsrd the southeast.
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