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INTRODUCTTON

This report presents a description of the geology of the Bath and
Portland 2° map sheets (scale 1:250,000) in Maine (Figure 1). Also included
is a discussion of the geology of the Rochester-Northwood-Epping area of New
Hampshire in which I have carried on reconnaissance investigations.

The map is located on the southeast flank of the Kearsarge-Central Maine
Synclinorium of Lyons, et al. (1982), and straddles the Rye Anticline of
Billings (1956) and the complexly folded and faulted Casco Bay Synclinorium, a
klippe of Acadian age (Figure 2). The stratigraphic sequence includes the Rye
and Cross River Formations of probable Precambrian age, the Casco Bay Group of
possible Precambrian to Ordovician age, the Merrimack Group of possible
Precambrian to Silurian age, the Shapleigh Group of Silurian and/or Devonian
age, the Central Maine Sequence of late Ordovician to Silurian age, the Benner
Hill Sequence of late Ordovician age, and the Buckaport Formation of
Ordovician or Silurian age. These rocks were extensively folded,
metamorphosed, and intruded by calc-alkaline granitic rocks and pegmatites
during and slightly after the Acadian Orogeny of late early Devonian time.

The Casco Bay Group, Cross River Formation, Rye Formation, and poassibly the
Merrimack Group may also have been deformed and metamorphosed during a late
Precambrian or very early Paleozoic orogeny. Major faulting includes folded
premetamorphic faults related to early phases of the Acadian Orogeny, and a
variety of strike-slip and normal faults of the Norumbega Fault System with
movement dating from late stages of the Acadian Orogeny on into the Mesozoic.
Post orogenic igneous activity in the Mesozoic resulted in the emplacement of
alkalic stocks and ring complexes of the White Mountain Magma Series, basic
dike swarms, and small basic intrusive complexes with associated surface
volcanic rocke and explosion breccias.,

The reader should accept this study as a state-of-the-art discussion
about the geclogy of southwestern Maine as it is understood at the time of the
writing. In this time of very rapid development of concepts and accelerated
field mapping, not only in this .map area but in adjacent areas, our
understanding of the geoclogy will constantly change and revisions will have to
be made.

In this report place names in New Hampshire will be 80 noted. Place
names without state designation will always refer to geographical locations in
Maine,
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Figure 1. Location of the Bath and Portland 1 X 2° sheets, Maine.
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DESCRIPTION OF STRATIGRAPHIC UNITS

This section includes for each stratigraphic unit a discussion of its
name, reference or type locality, distribution, lithology, thickness, the
nature of contacts, and relations to overlying and underlying units.
Correlations and ages are discussed in a separate section at the end of the
description of all units. Estimated modes of lithologies of many of the rock
units are given in Appendix I.

Previous Investigations

C. T. Jackson (1837, 1838, 1839) and C. H. Hitchcock (1861, 1862) made
brief references to the geology of the region, but their observations and
interpretations were so generalized as to be of little help in understanding
the stratigraphy and structure of the area. F. J. Katz (1917} conducted the
first significant investigation of the region, mapping, describing, and naming
the major stratigraphic units of the area. Most of the formational names used
in this report were defined by Katz, and survive with only minor changes,
mostly in the substitution of the word "Formation" in place of Katz's
lithologic designations. Recent detailed mapping sponsored by the Maine
Geological Survey by Bodine (1965), Gilman (1965, 1970, 1977) and Hussey
(1962, 1968, 1971a, 1971b, work in progress) has produced a refinement of the
stratigraphic units, including the mapping of significant members, and a
clearer understanding of the ages of the stratigraphic units and of the
structure of the area.

Rye Formation

Name. Wandke (1922) proposed the name "Rye Gneiss" for rocks typically
exposed at Rye Beach in southeastern New Hampshire. Billings (1956) suggested
that the name be changed to Rye Formation, and this usage is followed in this
report. Katz (1917) originally referred to these rocks as the "Algonkian
Complex",

Distribution. The Rye Formation is exposed in a belt approximately 9 km
wide and 33 km long from Gerrish Island in Kittery, Maine, southwest along the
coast of New Hampshire to Hampton Falls, New Hampshire. Between Hampton Falls
and Seabrook, New Hampshire, it ends in the nose of a southwest-~-plunging
antiform (Novotny, 1969). The Formation is also exposed on the Isles of
Shoals 8 km offshore from Portsmouth, New Hampshire (Fowler-Billings, 1959).

Lithology. Billings (1956) divided the Rye Formation into two members,
an upper metavolcanic member and a lower metasedimentary member, The writer
(Hussey, 1962) originally interpreted the entire sequence exposed on Gerrish
Island to be part of the upper metavolcanic member, but later recognized the
metasedimentary member in a northeast-plunging antiform at the very southern
tip of Gerrish Island (Hussey and Pankiwskyj, 1976). Recent remapping
(Hussey, 1980) suggests that all of the Rye Formation on Gerrish Island is of
metasedimentary origin and that all of the feldspathic lithologies originally
interpreted as volcanic parts of the sedimentary pile are, instead, migmatite
stringers and injected sills.



The major lithologic unit of the Rye Formation on Gerrish Island is an
association of fine-grained mylonitized dark chocolate-brown metapelite with
biotite, muscovite, garnet, quartz, plagioclase, fibrolitic sillimanite,
relict staurolite, and, occasionally, relict andalusite; mylonitized fine-
grained 1 to 2 cm alternations of chocolate-brown quartz-plagioclase~biotite
gneiss and medium greenish-gray quartz-plagioclase-hornblende-biotite gneiss;
and mylonitized medium gray fine to medium~grained quartz-plagioclase-biotite
gneiss. Partially crushed and rolled porphyroclasts of plagioclase and potash
feldspar up to 4 c¢m in longest dimension are locally abundant, giving these
metasediments a characteristic blastomylonitic fabric. These rocks, in
particular the metapelites, are heavily migmatized and injected by =ills of
medium- to coarse-grained granite to granodiorite gneiss having a
protomylonite to blastomylonite fabric, and ranging in thickness from 1 cm to
several meters. It is the regularity of these feldspathic layers that led
earlier investigators (including the writer) to interpret them as pyroclastic
volcanic interbeds, and because of their abundance to conclude that the
association is principally of volcanic origin. Close examination reveals that
these feldspathic layers commonly cross-cut relict bedding at very slight
angles and therefore must be injected, not interbedded, material.

Within this lithic association are several thin units: dark gray
amphibolite with calc-silicate laminae occurring as two belts approximately
25 m thick along the southern and western shores of the Island; rusty-
weathering black sulfidic and graphitic schist approximately 15 m thick;
impure marble approximately 10 m thick; and flinty-textured, finely and evenly
pin-striped chalky-weathering dark chocolate-brown ultramylonite with
occasional pseudotachylite veinlets. The ultramylonite forms a zone between
the Kittery and Rye Formations and a 30 to 50 m wide zone at the southern tip
of the Iszland, plus several narrower zones throughout the Island. These
ultramylonites are interpreted to be ductile fault zones. The ultramylonites,
as well as all other rocks of the Rye Formation are cut by numerous basic
dikes of presumed Triassic¢ or younger age.

Pegmatite sills and irregular stringers are common and cut all rock types
except the ultramylonites and basic dikes. These pegmatites have a non-exotic
mineralogy of microcline, albite, quartz, muscovite, biotite, and occasionally
black tourmaline. These rocks have a protomylonitic fabric.

From this latest investigation the writer (Hussey, 1980) concludes that
no part of the Rye Formation on Gerrish Island is of felsic volecanic origin,
the protoliths heing, instead, pelite, calcareous siltstone, sandstone,
marble, and carbonaceous shale. The amphibolite, with abundant calc-silicate
laminae may represent metamorphosed dolomitic muds rather than basic
volcanics. Felsic blastomylonitic gneiss bands are injected material rather
than volcanic interbeds.

Thickness. The thickness of the Rye Formation is difficult to estimate
because of the amount of repetition due to minor folding, and the uncertainty
of whether felsic gneisses represent metasomatic replacements within the
metasediments or whether they are magmatic injections that dilated the
metasedimentary host. A further complicating factor is that Mesozoic basic
dikes have dilated the outcrop belt of the Rye Formation considerably. With
these uncertainties in mind the writer suggests that the thickness of the Rye
Formation exposed on Gerrish Island may be on the order of 200 to 300 m.



Contacts. The contact between the Rye and Kittery Formations is the
northern of the two principal ultramylonite belts described above and is thus
interpreted to be either a thrust or strike-slip fault contact.

Cross River Formation {new name)

Name and Reference Locality. The Cross River Formation is named for
exposures centered around Cross River, a land-locked tidal bay in Boothbay.
The reference locality for the Formation is the shoreline exposure on the
northern third of the west shore of Croas River in the Dover district of
Boothbay. :

Distribution. The Cross River Formation crops out in two separate belts:
1) a 7.5 km long, 2 km wide lenticular belt in the center of the Boothbay
Antiform between Boothbay Center and Edgecomb, and 2) a 12 km long, 4 km wide
belt between Bristol Mills and the weast side of Pemaquid Point in the town of
Bristol. The latter belt, mapped to date only in the Boothbay 15' quadrangle,
trends northwesterly into the Louda Island 1: 24,000 quadrangle where its
distribution is as yet unknown.

Lithology. 1In the Boothbay area, the Cross River Formation consists of
two mapped but unnamed members (Hussey, work in progress). The upper member
consists of non-rusty thin bedded to massive, fine-grained medium gray quartz-
placioclase-biotite+garnet granofels, medium but irregularly textured medium
dark gray non-rusty quartz-plagioclase-biotite-garnet gneiss with garnets up
to 1 cm, and dark gray medium to coarse grained amphibolite. This unit is
absent in the Bristol bels.

The lower member, present in both belts, is a heterogeneous agsemblage of
very rusty to very slightly rusty-weathering medium to coarse grained
migmatitic gneiss with feldspar poprhyroblasts up to 2 cm, and abundant
tabular blocks of non-rusty medium gray quartz-plagioclase-biotite granofels.
These blocks range in longer dimension from 10 cm to 5 m or so, and have an
orientation generally parallel tc the foliation of the gneiss., Sillimanite
and graphite are locally abundant in the migmatitic gneiss. This gneiss
locally grades into very rusty migmatized quartz-feldspar-biotite-sillimanite-
graphite schist with interbeds of rusty quartz-plagioclase-biotite-
graphite+sillimanite grancfels. The non-rusty granofels blocks in the rusty
gneiss p;bbably represent lithologies interbedded with the rusty schist that,
because of composition, were not migmatized but were pulled apart when the
migmatite was very plastic and mobile.

Contacts. The Cross River Formation is overlain by the Bucksport
Formation. Because of the greater degree of deformation of the rocks of the
Cross River Formation as compared with the Bucksport Formation, the contact
may possibly be an angular unconformity. Alternatively, it may be a
premetamorphic folded fault. No units are known beneath the Cross River
Formation.

Thickness. The upper member is approximately 75-100 m thick based on the
mapped width of outcrop on the northeast part of the Boothbay belt. The
thickness of the exposed portion of the lower member is difficult to estimate



but probably does not exceed 500 m. A maximum thickness cannot be stated
because no units are known to lie beneath the Cross River.

CASCO BAY GROUP

Introduction

The Casco Bay Group was named and first described by Katz {(1917). In the
Group he included the Cape Elizabeth Slate, Spring Point Greenstone, Diamond
Island Slate, Scarboro Phyllite, Spurwink Limestone, Jewell Phyllite, and
Macworth Slate. Bodine (1965) recognized the same units in the Group, but
changed the lithologic designations to the generalized term "Formation" with
the exc¢ception of the Spurwink Limestone, a name that he retained unchanged
from Katz's nomenclature. Hussey (1965, 1968, 1971a, 1971b, work in progress)
has followed Bodine's terminology, but has included the Cushing Formation in
the Casco Bay Group. Katz (1917) originally regarded the Cushing lithology as
a fine-grained porphyritic gneissoid granodiorite, but mapping by Hussey and
Bodine has clearly shown that these rocks include felsic and basic
metavolcanics and a variety of metasediments, and that none are likely to
represent a deformed granodiorite intrusive.

Cushing Formation

General Statement. The rocks of the Cushing Formation lie in part
unconformably, and in part conformably beneath the Cape Elizabeth Formation
(Hussey, 1981, p. 38). The Cushing shows strong changes across the strike
belt in the Casco Bay area, but changes along strike are much more gradual.
Across strike the Cape Elizabeth lies upon different lithologies of the
Cushing sequence at nearly all exposed contacts, whereas parallel to strike,
the Cape Elizabeth rests upon the same lithology of the Cushing for distances
up to several tens of kilometers. Similar variations are true of minor units
within the Cushing assemblage =-- short distance changes across strike and
relative persistence along strike. In part, these changes may be due to
lateral sedimentary facies variations across strike, and, if the Cushing
Formation was tilted and eroded before the Cape Elizabeth Formation was
deposited, may reflect lithic variations of the Cushing
metavolcanic/metasedimentary pile.

Name and Reference Locality. The Cushing Formation is named from
exposures on Cushing Island in Casco Bay. In the discussion that follows
formal member names are proposed for subdivisions of the Cushing, and,
accordingly, reference localities are designated for each member, not for the
formation as a whole.

Distribution. The Cushing Formation is exposed in three principal belts:

1) The South Portland-Harpswell belt, averaging 3 km in width extending
from South Portland through the major islands (Cushing, Peaks, Long,
southeastern tip of Great Chebeague) to Harpswell where it adjoins belt 2
across the Flying Point Fault (one of the principal fault traces within the
Norumbega Fault Zone).



2) The Falmouth-Brunswick belt, extending from Falmouth Foreside
northward through Freeport and Brunswick ultimately to the Bangor area well to
the north of the discussion area. This belt has a maximum width of
approximately 14 km in the Gardiner area just north of the discussion area,
and narrows steadily southward, pinching out against the Flying Point Fault.

3) The BEast Harpswell-Merrymeeting Bay belt, 3 km wide and 24 km long,
extending from the southern end of East Harpswell north to Merrymeeting Bay in
Topsham where it is separated from the first belt by the Cape Elizabeth Fault,
another of the traces of the Norumbega Fault Zone,

A fourth belt in the Wiscasset 15' quadrangle and extending into the
Boothbay 15' quadrangle of this report area was mapped by Hatheway (1969) as
the Edgecomb Gneiss which he correlated with the Cushing Formation. From
detailed mapping in progress in the Boothbay quadrangle, the writer feels that
the Edgecomb Gneiss may represent a syntectonic felsic intrusive and therefore
not a part of the Cushing Formation.

Subdivision of the Cushing Formation

General Statement. The Cushing Formation is a sequence of quartzo-
feldspathic gneisses representing felsic to intermediate metavolcanics and
feldspathic volcanogenic metasediments, and minor calc-silicate, amphibolite,
metapelite, and sulfidic gneiss and schist. Within each of the above-noted
paralle]l strike belts, members of the Cushing Formation have been mapped and
are hereby proposed as formal subdivision of the Formation. In general, few
of these members can be lithically correlated with certainty from one belt to
another., Estimated modes for representative lithologies of these members are
given in Appendix I.

South Portland-Harpswell Belt

The Cushing Formation in the South Portland-Harpswell belt iz subdivided
into the Wilson Cove, Peaks Island, and Bustins Island Members.

Wilson Cove Member

Name and Reference Locality. The Wilson Cove Member is named from
extenaive exposures of the Member at Wilson Cove on the west shore of
Harpswell Neck, Harpswell, Maine. The type locality for the member is the
small unnamed point 0.5 km east of Simpson Point in the Pennellville area of
Brunswick. Here, the entire thickness of the Member is exposed.

Distribution. The Wilson Cove Member iz restricted to the eastern edge
of the South Portland-Harpawell belt, corresponding to the east flank of the
Cushing Antiform. It is also present in the core of the Spurwink Hill
Antiform in Cape Elizabeth, and on the west limb of the Prouts Neck Synform in
Scarboro (Hussey, 1971a). Pankiwskyj (1978) has mapped rocks essentially '
identical to the Wilson Cove in the Liberty area about 60 km north of the map
area.




Lithology. The Wilson Cove Member consists of a distinctive sequence of
generally garnet-rich non-rusty and very rusty-weathering dark gray to black
thin-bedded to massive rocks that include the following lithologies (Hussey
1971a, 1971b): 1) Garnet-quartz-plagioclase-biotite schist; 2) coarse-grained
garnet-biotite schist; 3) biotite-garnet-plagioclase-quartzite; 4) garnet-
cummingtonite-hornblende-hiotite-quartz-plagioclase-gneiss and amphibolite;
and 5) biotite-muscovite schist. The garnet present in these rocks is
manganese-rich spessartite. Occasional secondary films of pink rhodochrosite
have been noted on freshly exposed joint and fracture surfaces, another
indication of the manganese-rich character of these rocks. The above noted
lithologies are associated in a random non-systematic manner, and thus do not
reflect any stratigraphic succession with the exception that, in the type
area, the rusty mica schist forms the uppermost part of the Member.

Contacts. At the type area in Pennellville, the contact with the
overlying Cape Elizabeth Formation is not clearly exposed but appears to be
conformable (structural attitudes seem to be parallel in both units, and
degree of deformation and metamorphism appear to be the same). However, 2 km
to the north of the type locality, the Wilson Cove is cut out along the
Cushing-Cape Elizabeth contact. The significance of this disappearance is
discussed in a subsequent section.

The contact with the underlying Peaks Island Member is conformable. In
prlaces, notably in the Lookout Point area of Harpswell Neck, Wilson Cove
lithologies occur as narrow bands 5 to 30 m thick within light gray quartzo-
feldspathic gneiss of the Peaks Island Member, suggesting local facies
intertonguing with that Member. At Prouts Neck, Scarborough, approximately
25 m of Peaks Island lithology separates Wilson Cove rocks from the Cape
Elizabeth Formation. Along the east flank of the Cushing Antiform between
Chimney Rock, Cape Elizabeth, and Whaleboat Island, Harpswell, the member is
missing.

Thickness., At the type locality the Wilson Cover Member is approximately
120 m thick, whereas at some lccalities, such as Chimney Rock in Cape
Elizabeth, the member is absent, probably due to nondeposition. The thickness
of the Member thus varies from 0 to 120 m.

Peaks Island Member (new name)

Name and Reference Locality. The Peaks Island Member is named from
shoreline exposures on the eastern two thirds of Peaks Island in Casco Bay.
These exposure are designated as the reference locality for the Member.
Equally superb exposures occur along the shores of Cushing, Long, Cliff, and
parts of Great Chebeague Islands.

Distribution. The Peaks Island Member occupies most of the area of the
South Portland Harpswell belt in the core of the Cushing Antiform. It is also
present on Littlejohn Island in the core of the Merepoint Antiform. It occurs
on Harpswell Neck southeast of the Cape Elizabeth Fault.

Lithology. The Peaks Island Member is a thick sequence of massive to
thin~bedded felsic to intermediate pyroclastic metavolcaniecs and volcanogenic
metasediments. Typical lithologies include:



1) Light gray medium-grained plagioclase-quartz-biotite gneiss with or
without K-feldspar, muscovite, and garnet.

2) Medium gray medium-grained plagioclase-quartz-biotite gneiss with or
without K-feldspar, garnet, and hornblende.

3) Very light gray medium-grained plagioclase-quartz-K-feldspar-
muscovite gneiss and schist.

4) Fine grained massive light to medium gray plagioclase-quartz
granofels with or without K-feldspar, biotite, and muscovite. These rocks
probably represent fine-grained felsic tuff.

5) Lithologies like 1 and 2 but with abundant twinned plagioclase, K-
feldspar, and/or blue quartz in grains 3 to 4 times the size of matrix grains,
and representing relict phenocryst fragments (blastophenoclasts) of crystal
tuffs.

6) Lithologies like ] and 2 but with abundant fragments up to 50 cm in
larger dimension of the above described metavolcanic rock types, plus dark
quartzose metasediments (possible manganiferous metachert). These rock
fragments are very strongly elongated parallel to axes of major upright folds
(Fz; see section on structure).

7) Light to medium greenish gray calc-silicate gneiss with hornblende,
epidote, diopside and occasionally grossularite, This lithology occurs as
thin beds, elongate pods, and as thin-bedded lenses up to 50 m thick (as on
Moshier Island}.

The following lithologies occur as separately mapped (at 1:62,500 scale)
lenses and submembers (informal) in the Peaks Island Member (Hussey, work in
progress):

1) Very evenly textured massive fine-grained, light gray to white
strongly rusty-weathering plagioclase-quartz-muscovite schist (probably
representing sulfidic fine-grained felsite ash beds). This lithology has been
mapped in two belts close to the western contact of the Peaks Island Member
Wwith the Cape Elizabeth Formation extending from South Portland through
Cushing, Peaks, and Long Island, to the southern end of the Great Chebeague
Island. These belts are approximately 20 m thick each.

2) Sulfidic rusty-weathering quartz-plagioclase-muscovite-biotite-
sillimanite-cordierite schist. This occurs as a 50-75 m thick lens between
the Macworth Formation and the Peaks Island Member. It has been mapped
between Moshier Island and Basket Island, a distance of 8 km.

3) Impure marble in a 20-40 m thick lens within the Peaks Island Member
of Littlejohn and Cousins Islands, and a 20+ m thick lens on Moshier Island
between the Macworth Formation and the rusty schist lens noted above.

4) Non-rusty medium gray thin-bedded to massive -quartz-plagioclase-
muscovite~biotite-garnet schist. This lithology has been mapped in a 20 m
thick belt on the northwest edge of Whaleboat Island, and a 60 m thick belt on
Little Whaleboat Island.
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5) Fine- to medium-grained dark gray amphibolite 60 to 70 m thick
occurring in a belt extending from Simpscn Point in the Pennellville area of
Brunswick northeastward to Merrymeeting Bay in Topsham, a distance of 418 km.

Contacis. On the northwestern limb of the Cushing Antiform, the peaks
Island Member lies beneath the Cape Elizabeth Formation, and the two rusty-
weathering muscovite-gschist belts lie close to this contact. On the southeast
limb of the Antiform, the Peaks Island is in conformable, locally
interfingering, contact with the Wilson Cove Member, and occasionally with the
Cape Elizabeth Formation where the Wilson Cove is absent, as at Chimney Rock
in Cape Elizabeth 2 km south of Portland Head lighthouse, here the Cape
Elizabeth Formation sedimentclogically overlies the Peaks Island Member. A
1-2 m thick nonbedded fine granule polymict micaceous metaconglomerate lies
between the two units. The interpretation of this contact as a local
unconformity is deferred until all members of the Cushing Formation have been
discussed. At Cliff Island in Casco Bay the Peaks Island Member is either
interbedded with or infolded into the Cape Elizabeth Formation, and here the
contact is probably conformable.

The contact of the Peaks Island Member with the underlying Merepoint
Member is conformable and is well exposed at the end of Merepoint Neck in
Brunswick.,

In the area of the Merepoint Anticline, the Peaks Island Member is in
fault contact with the Macworth Formation and with the Mount Ararat Member of
the Cushing Formation.

Thickness. The width of the outcrop belt of the Peaks Island Member
between Birch Island and Merepoint Neck is approximately 1.5 km, and is not
complicated by major folding. The dip of primary structures averages about
550, giving an apparent thickness of about 1.2 km. However, minor parasitic
folding, observed at a few localities, has undoubtedly increased the apparent
thickness. In view of this the actual thickness of the Peaks Island Member is
probably on the order of 700-900 m.

Merepoint Member (new name)

Name and Reference Locality. The Merepoint Member is named from
exposures at the very southwestern tip of Merepoint Neck, Brunswick. The
reference locality is the 75 m wide belt centered around the triangulation
point "Mere® at the tip of the Point. Here the entire thickness of the Member

is exposed.

Distribution. The Merepoint Member is exposed in the axial zone of the
Merepoint Antiform. It crops out as a single fold nose belt from the northern
head of Merepoint Neck to nearly the southern end where it bifurcates into two
narrow belts on the limbs of the Antiform. These two belts rejoin at Bustins
Island, Freeport because of the southwestward plunge of the Antiform there.

Lithology. The Merepoint Member consiste of poorly bedded to massive
sulfidic quartz-plagioclase-muscovite-biotite schist with sillimanite and
garnet locally. Subordinate to this is non-rusty plagioclase-quartz-biotite-
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myscovite gneiss and schist similar to the felsic metavolcanics of the
overlying and underlying members.

Contacts. The contact with the Peaks Island and Bustins Island Members
are conformable, and both are exposed at the type locality on Merepoint Neck.

Thickness. The estimated thickneass of the Member is 30 m.

Correlation. The Merepoint Member is correlated on a lithic basis with
the Bethel Point Member of the Cushing Formation in the East Harpswell Belt.
The Merepoint Member, however is more feldspathic and somewhat less rusty
weathering than the Bethel Point Member.

Bustins Island Member (new name)

Name and Reference Locality. The Bustins Island Member is named from
Bustins Island, Freeport, 1 km south of the tip of Flying Point. The Member
occupies most of the inland portion of the Island but exposures there are
poor; consequently the reference localities here designated are the exposures
at the southwestern tip of Merepoint Neck in the hinge of the Merepoint
Antiform bounded by the two belts of the Merepoint Member on the limbs of the
Antiform.

Distribution. The Bustins Island Member is restricted to the hinge zone
of the Merepoint Antiform, and is exposed only on the southwestern end of
Merepoint Neck, and on Bustins, Pettingill, Williams, and Sow and Pigs
Islands.

Lithology. The lithology of the Bustins Island Member differs but little
from the Peaks Island Member exposed on Merepoint Weck. It consists of
massive to weakly bedded light buff to slightly rusty weathering hard
plagioclase-quartz granofels and gneiss with minor biotite and muscovite. It
includes occasional thin beds of light to medium greenish gray calcsilicate
gneiss with hornblende and diopside.

Contacts. The Merepoint-Bustins Island contact is conformable. Since
the Bustins Island Member is exposed only in the core of the Merepoint
Antieline, no lower contact is exposed, and the nature of rocks underlying the
Member is unknown.

Thickness. The thickness of the exposed part of the Bustins Island
Member is estimated to be 75-100 m.

Falmouth-Brunswick Belt

The Cushing Formation in the Falmouth-Brunswick belt is a heterogeneous
association of metavolcanic and metasedimentary rocks. The rocks of this belt
have been metamorphosed to the sillimanite and sillimanite-K-feldspar grades, -
are heavily migmatized and are extensively intruded by discordant and
concordant pegmatite sills, lenses and dikes. Two members that have been
mapped and are hereby defined as formal members are the Mount Ararat and
Torrey Hill Members. Two other members are mapped and are correlated with
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rocks referred to informally as the Nehumkeag Pond and Richmond Corner members
by Newberg (1981a, b) from work in the Gardiner and Wiscasset 15' quadrangles.
These names are used here informally pending their formal definition by
Newberg.

Mount Ararat Member (new name)

Name and Reference Locality. The Mount Ararat member is named from
outcerops at and near Mount Ararat in Topsham. The small quarry at the foot of
Mount Ararat 150 m S 35° E from the triangulation point on the summit is
designated as one of the reference localities for this Member. Another is the
excavation behind the large blockhouse on the Brunswick Naval Air Station
Annex in Topsham, and the final one is the series of exposures on both sides
of the Androscoggin River near the Maine Central Railroad (Lewiston Branch)
bridge between Brunswick and Topsham.

Distribution. The Mount Ararat Member is exposed in a 4 km wide belt
extending from the Waites Landing area in Falmouth 40 km northeasterly to the
Topsham area, and from there through at least the Gardiner 15' quadrangle. In
the Topsham area, the Mount Ararat bifurcates around the fold nose belt of the
Nehumkeag Pond Member.

Lithology. The Mount Ararat Member consists primarily of light to medium
gray non-rusty to slightly rusty weathering quartz-plagioclase-biotite gneiss
and granofels with subordinate amphibolite and biotite~hornblende-plagioclase
granofels ranging from 2 cm up to mappable lenses 100 to 200 m thick. In the
Topsham area and to the north, amphibolite and leucogneiss are commonly
interlayered on a scale of 2 to 10 cm. The presence of abundant amphibolite
distinguishes the Mount Ararat Member from the Nehumkeag Pond member. The
Mount Ararat Member includes a lens up to 100 m thick of very rusty-weathering
muscovite-biotite~quartz-graphite schist extending from near Mount Ararat in
Topsham northeastward to the edge of the map and beyond.

Contacts. The Mount Ararat-Nehumkeag Pond contact was exposed in the
Androscoggin River during construction of the new hydro electric plant between
Topsham and Brunswick. This contact is conformable. The contact with the
Torrey Hill Member is not exposed, but, because of parallelism of bedding and
foliation of rocks of either Members close to the contact, (such as at the
I-95-US 1 interchange in Brunswick), the contact is probably conformable.

Thickness. No reliable thickness can be worked out for the Mount Ararat

Member because of extensive folding and migmatization that affects the rocks,
but may be on the order of 800-1000 m.

Torrey Hill Member {new name)

Name and Reference Locality. The name of the Torrey Hill Member is taken
from Torrey Hill in Freeport where typical lithologies are abundantly exposed.
This is designated as the reference locality of the Member.

Distribution. Within the map area the Torrey Hill Member is restricted
to a 100-400 m wide belt extending from the Waites Landing area of Falmouth
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northeastward {to the Androscoggin River just northwest of Brunswick. It is
present at the very north edge of the mag in a 100 m wide belt on strike with
the first, extending into the Bangor 1x2” map sheet as a series of
discontinuous lenses (Newberg, 1981b; Pankiwskyj (1978