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IN TRO DUC TION

Phys io graphic Set ting

The Westport 7.5’ quad ran gle is lo cated in the in ner part of
the south cen tral (in dented embayments) com part ment (Kelley
et al., 1989) of the Maine coast (Fig. 1).  It is dom i nated by the
nar row tidal es tu ar ies of the Sheepscot River, Back River
(Boothbay), Montsweag Bay and Back River (Westport/Wool -
wich), and Cross River.  Open ocean lies 10 to 15 miles to the
south.  The tidal range in this area is ap prox i mately 9 feet.  Tidal

mud flats and salt marshes are very lim ited in the map area, be ing 
re stricted to the heads of small coves.  Wa ter depths to es tu ary fill 
vary up to 90 feet in the Sheepscot River es tu ary, 35 feet in Cross
River, 50 feet in Montsweag Bay/Back River (Westport/Wool -
wich), and 60 feet in Back River (Boothbay).  The tidal es tu ar ies
are bor dered by cliffed or gla ci ated bed rock shore lines af ford ing
ex cel lent ex po sures of fresh bed rock.  Re lief of these seacliffs
var ies from a few feet to 150 feet as at Dogget Cas tle (east shore
of Westport Is land) and High Head in the south ern part of
Edgecomb, and 210 feet at Cushman Hill on the shore of Back
River (Woolwich/Westport).

Away from the shore line the land is dom i nated by gently to
mod er ately slop ing, gla cially sculp tured bed rock knobs.  Bed -
rock ex po sures, par tic u larly of more re sis tant peg ma tite sills,
string ers, and dikes are abun dant, and gla cial de pos its of any ex -
tent are quite rare.  Gla cial striations in di cate a gen eral ice move -
ment di rec tion of 170 de grees.  In con trast, trends of the ma jor
es tu ar ies and in ter ven ing ridges vary from ap prox i mately 190 to
205 de grees, closely par al lel ing the strike of bed ding or fo li a -
tion, and the Back River fault (Plate 1).  This sug gests that struc -
tur ally-con trolled preglacial or inter gla cial flu vial ero sion rather 
than gla cial sculp tur ing has been the pri mary agent for carving
the estuaries of the SC compartment.

Set tle ment and Ac ces si bil ity

No ma jor vil lages or cit ies are lo cated within the lim its of
the Westport 7.5’ quad ran gle, and set tle ment is sparse. In gen -
eral, the shore line of this area is not heavily de vel oped for sum -
mer res i den tial or rec re ational use as com pared to ad ja cent ar eas
of Boothbay Har bor, Harpswell, or Phippsburg.  Ac cess to the
area is ex cel lent via the pub lic high way and pri vate access lane
network.

Bailey Point on the west side of Back River in the south ern
part of Wiscasset is the site of Maine Yan kee Atomic Power
Com pany, the only nu clear power fa cil ity in the state of Maine.
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Fig ure 1.  Lo ca tion of the Westport 7.5’ quad ran gle (mod i fied af ter
Kelley et al., 1989).



Gen eral Ge ol ogy

The Westport quad ran gle lies mostly within the Casco Bay
lithotectonic belt in south west ern Maine (Fig. 2).  At the east ern
edge of the map area is the the antiformally folded
thrust-bounded block (win dow) ex pos ing the Cross River For -
ma tion which is in ter preted to be equiv a lent to ei ther the
Cookson/Penobscot se quence or the Benner Hill se quence of the 
coastal lithotectonic block of Osberg et al., 1985.  The bed rock
of the quad ran gle con sists mostly of metasedimentary and meta -
vol can ic rocks of high meta mor phic grade that are ex ten sively
migmatized.  In tru sive into these rocks are two-mica gran ite and
as so ci ated peg ma tite, and orthogneisses of gra nitic, syenitic, and 
quartz diorite com po si tion.  The gra nitic pegmatites, which are
not mapped sep a rately, are pres ent in all for ma tions of the area,
in the two-mica gran ites, and in the orthogneisses.  The rocks of
the Casco Bay Group are ten ta tively as signed an age in the range
from Late Pre cam brian to Early Or do vi cian, and the Cross River
For ma tion is prob a bly of Cam brian to Or do vi cian age.  In tru sive
rocks are provisionally assigned an age of Early Devonian.

The rocks are ex ten sively de formed by up right
south-plung ing folds, one through-go ing north-north east
trending oblique-slip fault (Back River fault), and sev eral mi nor
faults with trends rang ing from north east to north west.  The
metasedimentary se quence has been meta mor phosed to up per
am phi bo lite fa cies (mostly in the sillimanite zone and pos si bly
sillimanite/K-feldspar zone).

Pre vi ous Work

The rocks of this area have not been pre vi ously mapped.

DESCRIPTION  OF  THE  ROCK  UNITS

Sebascodegan For ma tion (OZs)

Within the Westport quad ran gle, the Sebascodegan For ma -
tion con sists of interbedded salt-and-pep per tex tured, fine- to
me dium-grained, me dium gray quartz-plagioclase-bi o -
tite-hornblende granofels and me dium green ish gray calc-sil i -
cate granofels with di op side and hornblende.  The for mer
li thol ogy char ac ter is ti cally oc curs in beds 8 to 20 cm thick with 2 
to 6 cm thick interbeds of the calc-sil i cate.  Less char ac ter is tic,
but com pris ing large ar eas of the out crop belt, is mas sive me -
dium gray quartz-plagioclase-bi o tite-hornblende granofels
with out interbedded calc-sil i cate.  Rusty weath er ing, sulfidic
mus co vite-bi o tite-quartz-plagioclase schist oc curs in 1 to 2 me -
ter-thick in ter vals spo rad i cally through out the for ma tion.  Oc ca -
sional graded beds are pre served, but more del i cate struc tures
such as cross bed ding are not pre served at this grade of meta mor -
phism.   All ex po sures of the Sebascodegan For ma tion are ex ten -
sively injected by concordant pegmatite stringers, but are not
migmatized.

The con tact be tween the Sebascodegan For ma tion and the
un der ly ing up per mem ber of the Cross River For ma tion is ex -
posed along the west shore of Cross River ap prox i mately 520 m
south of Oven Mouth (EC ninth.  Note:  The quad ran gle map is
di vided into nine equal sec tions, which are des ig nated north east,
east-cen tral, south east, south-cen tral, cen tral, and so forth, ab -
bre vi ated NE, EC, SE, SC, C, and so forth.).  At this lo cal ity, the
Sebascodegan For ma tion shows even, un dis torted bed ding
struc tur ally on top of the Cross River For ma tion.  Un for tu nately
the con ti nu ity of orig i nal sed i men tary bed ding is in ter rupted by
a 3/4 m con cor dant peg ma tite sill, thus ob scur ing the orig i nal
con tact.  Be low the peg ma tite sill the Cross River For ma tion
shows very con torted bed ding.  From re gional syn the sis, how -
ever, the con tact is in ter preted to be a ma jor thrust fault sep a rat -
ing the Casco Bay terrane from the Cross River For ma tion which 
be longs ei ther to the Penobscot Bay or Benner Hill se quences in
the coastal lithotectonic belt to the east (Hussey, 1988). The con -
tact be tween the Sebascodegan and Cape Eliz a beth For ma tions
is ex posed at sev eral lo cal i ties within the quad ran gle, but due to
the strongly migmatized nature of the Cape Elizabeth
Formation, the original nature of the contact is unclear.

The thick ness of the Sebascodegan For ma tion is dif fi cult to 
es ti mate be cause of the amount of in jected peg ma tite and the ex -
ten sive fold ing char ac ter is tic of the for ma tion in many lo cal i ties. 
The nar row est part of the out crop belt where both the base and
top of the for ma tion are pres ent is along the shore of Oven
Mouth.  Here the width of the out crop belt is ap prox i mately 800
me ters.  Al low ing for a mod est amount of rep e ti tion due to fold -
ing, and the vari able dip of bed ding, the thick ness of the for ma -
tion at this point is about 400 to 500 me ters.  500 m is the es ti mate 
ar rived at for its thick ness far ther west in the Harpswell area
(Hussey, 1985). 

Un named Am phi bo lite Mem ber (OZsa).  A thin (gen er -
ally less than 20 m) zone of  dark gray me dium- to coarse-grained 
hornblende-bi o tite-plagioclase am phi bo lite is mapped lo cally in 
the up per part of the Sebascodegan For ma tion.  In places this
looks like a metagabbro sill, par tic u larly those ex po sures in the
area of Par sons Creek (EC ninth) and the east shore of Back
River be tween Bar ters Is land and the Boothbay main land (EC
ninth), where it is char ac ter ized by nearly equant hornblende
grains 4 to 5 mm in di am e ter.  These ex po sures are very sim i lar to 
the am phi bo lite ex posed at Fogg Point in South Freeport.  Else -
where, it is a me dium dark gray plagioclase-hornblende-bi o tite
gneiss.  It is dis con tin u ous along strike and its thickness nowhere 
exceeds 20 meters.

Cor re la tions.  This belt of rock was mapped as the south -
ern ex ten sion of the lithologically sim i lar Bucksport For ma tion
in east-cen tral Maine (Osberg et al., 1985).  On the ba sis of de -
tailed map ping of the Casco Bay Group into the Boothbay 15’
quad ran gle (Hussey, work in prog ress), it be came ob vi ous that
the re la tions be tween the Cape Eliz a beth For ma tion and the
Sebascodegan Mem ber of the Cush ing For ma tion in the east ern
part of the Orrs Is land 7.5’ Quad ran gle (Hussey, 1971) are es sen -
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Fig ure 2.  Lo ca tion of the Westport 7.5’ quad ran gle rel a tive to the gen eral lithotectonic se quences of south west ern Maine.



tially sim i lar to the re la tions be tween the Cape Eliz a beth For ma -
tion and the Bucksport For ma tion in the Boothbay area.
Con se quently, I pro posed the cor re la tion of the bi o tite and
calc-sil i cate granofels of the Boothbay area with the
Sebascodegan Mem ber of the Cush ing.  Be cause of the ex ten -
sive ness of this strati graphic unit it was deemed ap pro pri ate to
raise the sta tus of the Sebascodegan from member to formation
rank (Hussey, 1988).  

Due to the in ferred older age for the  Sebascodegan For ma -
tion (Late Pre cam brian to Early Or do vi cian), the cor re la tion
with the Bucksport For ma tion is now ques tioned.  Ruitenberg
and Ludman (1978) cor re late the Flume Ridge For ma tion of
prob a ble Si lu rian to Early De vo nian age in east ern Maine with
the Bucksport For ma tion.  All three for ma tions, Sebascodegan,
Bucksport, and Flume Ridge oc cupy the same gen eral strike belt, 
in ter rupted by  ma jor gra nitic bod ies (Osberg et al., 1985).  This
re quires ma jor re as sess ment of the as sump tions on which ages of 
the three formations are based. 

Cape Eliz a beth For ma tion (OZce)

The Cape Eliz a beth For ma tion oc cu pies the great est area in 
the Westport quad ran gle.  It con sists of me dium gray
quartzo-feldspathic gneiss and pelitic gneiss, with mi nor am phi -
bo lite and calc-sil i cate.  In nearly all ex po sures the for ma tion is
migmatized to some ex tent and in jected by pegmatites.  Where
least migmatized, such as at Hub bard Point on Hockomock Bay
(SW ninth) the li thol ogy is thin-bed ded fine- to me dium-grained
quartz-plagioclase-bi o tite granofels and bi o tite-quartz-mus co -
vite-sillimanite-gar net schist, very sim i lar to the Cape Eliz a beth
For ma tion ex po sures in the Orrs Is land quad ran gle to the west
(Hussey, 1971).  Through out most of its ex po sure it is mod er -
ately migmatized and gneissic in tex ture, but the bed ding is
crudely pre served, as is the quartzofeldspathic or pelitic com po -
si tion.  Where most strongly migmatized, the for ma tion is a
swirly feldspathic gneiss with mod er ate amounts of sillimanite,
bi o tite, and gar net scat tered through out.  The more quartzose
beds and rare calc-sil i cate and am phi bo lite beds are pres ent as
non-migmatized, disaggregated, ran domly ori ented slab-shaped
rafts in the swirly migmatite.  In gen eral, the degree of
migmatization increases eastward in the map area. 

Am phi bo lite/Calc-Sil i cate Mem ber (OZcea).  Am phi bo -
lite and calc-sil i cate with as so ci ated in ter vals of migmatized
pelitic gneiss like the main phase of the Cape Eliz a beth form a
thin marker unit within the Cape Eliz a beth For ma tion.  It con -
sists of dark gray am phi bo lite of sim ple min er al ogy
(hornblende, plagioclase, mi nor bi o tite) and me dium green ish
gray hornblende-di op side-plagioclase granofels and gneiss with 
con spic u ous red dish or ange anhedral to euhedral grossularite
grains up to 15 mm in di am e ter.  Interbedded with these
lithologies are in ter vals of vari able thick ness of migmatized bi o -
t i te-quar tz-p lagioclase-si l l imanite  gneiss  and
quartz-plagioclase-biotite gneiss. 

This unit has been traced in sev eral fold-limb belts within
the Westport quad ran gle, and it has been ob served within the
south ern part of the Wiscasset quad ran gle to the north by
Newberg (1987, pers. commun.). Within the Westport quad ran -
gle, parts of these belts are shown by a spe cial sym bol (see map)
in di cat ing po si tions where the mem ber is in ferred to ex ist be -
neath surficial cover based on struc tural in ter pre ta tion.  The
thick ness of the unit is vari able, never ex ceed ing 30 me ters;  it
may pinch down to 0 in those ar eas where inferred but not
observed.

Cross River For ma tion (Ocrl and Ocru)

The Cross River For ma tion, named from ex po sures in the
south east ern edge of this quad ran gle (Hussey, 1988), is di vided
into two un named mem bers, Ocrl, the lower mem ber and Ocru,
the up per mem ber.  The lower, and most ex ten sive, mem ber is an
ex tremely migmatized sulfidic metapelitic gneiss.  In a few small 
ar eas the de gree of migmatization is slight enough to show that
the orig i nal meta mor phic rock was interbedded sulfidic, very
rusty-weath er ing sillimanite- and graph ite-bear ing mica schist
and feldspathic and micaceous metawacke.  In most parts of its
out crop the lower mem ber con sists of nebulitic rusty-weath er ing 
gneiss with rel ict schist schlieren and slab by dis ori ented rafts of
non-migmatized quartzo-feldspathic beds and, rarely, am phi bo -
lite beds.  Megacrysts of feld spar 5 - 20 mm in size are com mon
through out most of the nebulitic gneiss giving it a popcorn
appearance.    

The up per mem ber is non-rusty weath er ing and not
strongly migmatized.  The up per most part is very fine-grained
salt-and-pep per tex tured quartz-plagioclase-bi o tite granofels
with fine euhedral gar nets lo cally.  Bed ding is not ap par ent.  The
lower part con sists of the same li thol ogy with 4 to 25 cm beds of
me dium gray biotitic and garnetiferous fine- to coarse-grained
am phi bo lite scat tered ir reg u larly throughout.

The thick ness of the mem bers is dif fi cult to es ti mate due to
the ex tent of migmatization of the lower mem ber and the ir reg u -
lar low dip  of fo li a tion of the two units.  Fur ther more, the base of
the lower unit is not ex posed.  The up per unit prob a bly does not
ex ceed 40 me ters in thickness.

INTRUSIVE  ROCKS

Gen eral State ment

The ig ne ous rocks of the Westport quad ran gle in clude
two-mica gran ite plutons, fo li ated and non-fo li ated pegmatites,
and  sev eral orthogneiss bod ies of es sen tially stratiform shape
and mark edly vary ing lithologies.  These orthogneisses in clude
the Edgecomb Gneiss first rec og nized by Hatheway (1969) in
the Wiscasset area to the north; the Lin coln Sill, first mapped by
Trefethen (1937), and the Oak Is land Gneiss, mapped for the
first time in this study.

A. M. Hussey II
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Two-Mica Gran ite

Three small gran ite plutons are mapped in the Westport
quad ran gle.  At the north ern edge of the map just south of the vil -
lage of Wiscasset,  is an ir reg u lar 1 x 2 km pluton that ex tends a
short dis tance north of the quad ran gle.  This is a me dium to light
gray to buff, fine- to me dium-grained, gen er ally mas sive and
non-fo li ated bi o tite gran ite. Mus co vite is scarce.  A sec ond
pluton ex tends par al lel to the strike of fo li a tion and bed ding ap -
prox i mately 2.5 km from the south ern edge of the quad ran gle
north-north east ward.  It is 0.35 km at its wid est.  The pluton con -
sists of me dium light gray, me dium- to fine-grained, evenly fo li -
ated bi o tite-mus co vite gran ite.  The third body ex tends from the
shore of Back River at the Maine Yan kee nu clear power plant (C
ninth) north ward for 1.5 km.  It is 0.4 km at its wid est point in the
vi cin ity of the power sta tion.  Lithologically it is a fine- to me -
dium-grained light gray, buff-weath er ing fo li ated to mas sive bi -
o tite-mus co vite gran ite.  Ac ces sory gar net is pres ent but sparse.
Lo cally, small vugs mark the po si tions where small lensoid
grains of sillimanite have been weath ered out.  String ers of me -
dium- to coarse-grained pegmatitic granite cut almost all
exposures of these granites.

Peg ma tite

Peg ma tite lenses, sills, dikes, and ir reg u lar string ers of
vary ing sizes are com mon through out the quad ran gle and in -
trude all other rocks, in clud ing the gran ite plutons and
orthogneiss bod ies.  None of these pegmatites have been sep a -
rately mapped.  Most of these pegmatites are of sim ple min er al -
ogy, con sist ing of quartz, perthitic microcline, al bite, bi o tite,
mus co vite, gar net, and oc ca sion ally black tour ma line. Many of
the con cor dant pegmatites are mod er ately to strongly fo li ated
and show the ef fects of very lo cal as sim i la tion of coun try rock,
par tic u larly those in the Cape Eliz a beth For ma tion.  Sillimanite
is a very com mon ac ces sory min eral in pegmatites that in trude
sillimanite-rich zones of the for ma tion, whereas the min eral is
ab sent where the pegmatites in trude the less aluminous parts of
the for ma tion.  In ad di tion, the K-feld spar of the pegmatites in
the aluminous schists is char ac ter is ti cally pink to or ange in
color, whereas in the non-aluminous  parts of the Cape Eliz a beth
For ma tion the K-feld spar is pale buff in color.  Ac ces sory du -
mor tier ite oc curs very spar ingly in those pegmatites that have an
as so ci a tion of both black tour ma line and sillimanite.  Pale blue
cor di er ite oc ca sion ally oc curs in meta mor phic re ac tion zones at
the con tacts of peg ma tite with mod er ately aluminous coun try
rock.  Both dumortierite and cordierite can be seen in exposures
along the shore at Fort Edgecomb (NE ninth).

Pegmatites hosted by the Sebascodegan For ma tion tend to
have more reg u lar walls, and the min eral as sem blage is a sim ple
as so ci a tion of quartz, perth ite, mus co vite, bi o tite, gar net, and
spar ing black tour ma line.  Aluminous min er als such as
sillimanite and du mor tier ite are not pres ent.  Perth ite of these
pegmatites is pale buff to white, never pink or or ange.  Black

tour ma line is most com mon in cross-cut ting dikes and is com -
monly dis trib uted in near-con tact zones as prisms elon gated
perpendicular to the contact.  

Edgecomb Gneiss

The Edgecomb Gneiss, mapped in the Wiscasset quad ran -
gle to the north by Hatheway (1969), ex tends 3.5 km into the
Westport quad ran gle.  Here it is a con cor dant sill ap prox i mately
200 m in its width of out crop.  Lithically it is a dark gray me -
dium- to coarse-grained con spic u ously porphyroblastic gneiss
com posed of plagioclase porphyroblasts, and a groundmass con -
sist ing of plagioclase, bi o tite, hornblende, and mi nor quartz.
Prior to meta mor phism the Edgecomb Gneiss was prob a bly a
diorite.  It was in truded along the Sebascodegan-Cape Elizabeth
contact.

Lin coln Sill

The Lin coln Sill is pres ent in two sep a rated out crop belts,
the north ern one ex tend ing from the Lib erty area south to the vi -
cin ity of New cas tle, and the south ern one oc cu py ing a belt
around the  south end of the Boothbay antiform.  In this south ern
belt, it crops out most ex ten sively in the Boothbay Har bor quad -
ran gle to the south and is ex posed in the Westport quad ran gle
only where it ter mi nates at the south end of Knickerbocker Lakes 
(SE ninth).  It is com posed of me dium- to coarse-grained con -
spic u  ously porphyroblas tic ,  dark gray bi  o  -
tite-hornblende-K-feld spar gneiss.  The porphyroblasts are up to 
2 cm in length, ori ented par al lel to fo li a tion, and are com posed of 
me dium-gray, con spic u ously zoned orthoclase feld spar.  Prior to 
meta mor phism this gneiss was a va ri ety of ba sic syenite, sim i lar
to shonkinite.  In this south ern out crop belt the Lin coln Sill in -
trudes the Sebascodegan For ma tion close to its contact with the
Cape Elizabeth Formation.

Oak Is land Gneiss

The Oak Is land Gneiss crops out in a nar row belt ex tend ing
from the Maine Cen tral Rail road tracks near the Wiscasset Air -
port south ward into the Boothbay Har bor quad ran gle. To tal
length of ex po sure in the Westport quad ran gle is ap prox i mately
ten ki lo me ters, and width var ies be tween 250 and 650 m.  The
out crop belt is off set 1.2 km by ap par ent left-lat eral move ment
along the Back River fault.  The dom i nant li thol ogy of this unit is 
a light pink to light gray mod er ately fo li ated gran ite gneiss cut by 
rel a tively abun dant ir reg u lar string ers of pink peg ma tite.  As so -
ci ated with this, par tic u larly on Oak Is land and the west ern half
of Chewonki Neck (WC ninth) are con cor dant lay ers 6 cm to
sev eral me ters thick of me dium dark gray dioritic gneiss.  Con -
cor dant string ers of strongly migmatized metapelite of the host
Cape Eliz a beth For ma tion are com mon within the gra nitic
gneiss, and fo li a tion of the gran ite gneiss is com monly defined
by discontinuous thin clots of muscovite and sillimanite.  
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STRUCTURE

The ma jor struc tures of the Westport quad ran gle in clude
the Back River fault, the Boothbay folded thrust, and sev eral in -
ferred and mapped folds with gen tle south erly plunges.  Sev eral
mi nor high-an gle faults trend ENE and NW.  Mi nor folds are fre -
quently ob served in out crop and de form bed ding, schistosity,
gneissic fo li a tion, and migmatite string ers. The names of the
prin ci pal are given in Figure 3. 

Folds

Ma jor folds in the area (Fig. 3) have been clas si fied as F2

folds in the over all Casco Bay fold hi er ar chy (Hussey, 1988),
based on the north-north east erly trend of mapped fold axes.
These folds de form schistosity (pos si bly re lated to ear lier re -
cum bent fold ing, F1), and gneissic fo li a tion.  The ma jor mapped
folds de fine a pat tern sug gest ing a ma jor anticlinorial zone to the
east and synclinorial to the west. The folds clas si fied as F2 par a -

sitic folds (ax ial planes and axes shown sym bol i cally on Plate I)
de form schistosity, gneissic fo li a tion, and thin migmatite string -
ers.  These mi nor folds have up right to steeply dip ping ax ial
planes, gen tle plunges (mostly south erly), rel a tively tight limbs,
and chev ron-style to rounded arch bends.  The folds clas si fied as
F3 are sim i lar to F2 folds in that they de form schistosity, gneissic
fo li a tion and migmatite string ers.  They are dis tin guished in the
field on the ba sis of a chev ron-style of fold ing, axes that are
steeply in clined, and plung ing in a di rec tion at a large an gle to
the strike of the ax ial planes, and ax ial planes strik ing 30 to 80
de grees to the gen eral N20E struc tural trend.  Fur ther more, F3

folds are re stricted to a 1 to 2 km-wide zone on the south east side
of the Back River fault.  They are most nu mer ous in the vi cin ity
of Da vis Is land and Clough Point (NE ninth, Plate I).  A plot of
the poles to ax ial planes of F2 and F3 folds given in Fig ure 4 fails
to show as sig nif i cant a dif fer ence be tween these trends.  There is 
a slight sug ges tion of two sep a rate fold ax ial plane sets, one av -
er ag ing about N10E in strike and ver ti cal; the other av er ag ing
ap prox i mately N15W with a dip to the south west at ap prox i -
mately 80 de grees.  Plot of fold axes (Fig. 5) in di cates a gen eral
plunge trend to the south- south west with an gles of plunge con -
cen trated be tween 35 and 5 de grees.  Min eral and mul lion
lineations (Fig. 6) are quite con sis tent with the fold axes mapped
in the field as F2. Very few lineations ob served are steep, most
hav ing a di rec tion of plunge to the south-south west at an av er age 
plunge an gle of 5 to 20 de grees.  This is in broad agree ment with
the average plunge of parasitic F2 fold hinges. 

In gen eral, bed ding, schistosity, and gneissic fo li a tion are
par al lel to each other (Figs. 7, 8, 9).  In al most all in stances no an -
gu lar dif fer ence  be tween bed ding and schistosity is ob served in
out crop to sug gest that the lat ter struc ture might be par al lel to the
ax ial planes of F2 folds.  Schistosity ap par ently pre dates de vel -
op ment of F2 struc tures, and may be re lated to de vel op ment of F1

re cum bent struc tures (not apparent in this quadrangle).  
Gneissic fo li a tion in the meta mor phic rocks is mainly pro -

duced by the par al lel ism of thin seg re ga tion or in jec tion string -
ers of quartzo-feldspathic ma te rial dur ing migmatization and
peg ma tite gen e sis.  In the gra nitic plutons and orthogneisses, fo -
li a tion is the re sult of par al lel ism of bi o tite flakes and thin tab u lar 
schlieren.  Within the Lin coln Sill, as ob served in the ad ja cent
quad ran gles, fo li a tion is es sen tially a crude schistosity.  Gneissic 
fo li a tion ap pears to re late to high-grade meta mor phism dur ing
which time migmatization also oc curred.  This most likely took
place just be fore and dur ing the de vel op ment of F2 folds.

Faults

The fol low ing three types of faults are pres ent in the
Westport quad ran gle:

(1) High-an gle faults with mod er ate (up to 1.2 km) ap par -
ent left-lat eral slip.  The prin ci pal fault of this type, and the larg -
est fault in the quad ran gle is the Back River fault ex tend ing
through the map area from Hockomock Bay (SW ninth) north -
east ward through Montsweag Bay and Back River (be tween
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Fig ure 3.  Names of ma jor folds and faults in the Westport quad ran gle.
Ar rows along the fold ax ial traces in di cate di rec tions of plunges.
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Fig ure 4.  100 poles to ax ial planes of F2 and F3 folds, Westport quad ran -
gle.  Lower hemi sphere plot.  Den sity con tours of 2 - 4 - 7 - 9+ points per
1% area.

Figrue 5.  100 axes of F2 and F3 folds, Westport quad ran gle.  Lower
hemi sphere plot.  Con tour den si ties of 2 - 4 - 6 - 8+ points per 1% area.

Fig ure 6.   125 mul lion and min eral align ment lineations, Westport
quad ran gle.  Den sity con tour 1 - 4 - 8 - 12+ points per 1% area.

Fig ure 7.  250 poles to bed ding, Westport quad ran gle.  Lower Hemi -
sphere plot.  Den sity con tours of 2 - 6 - 10 - 16+ points per 1% area.



Wiscasset and Westport) to Wiscasset and be yond, north of the
map area.  Hatheway (1969) mapped the same fault in the
Wiscasset quad ran gle. The ev i dence for the fault is as follows:

(a) Off set of the OZcea unit be tween Hockomock Bay and
Montsweag Bay by ap prox i mately 1.2 km.  The sense of off set is
ap par ent left-lat eral.

(b) Off set of the Oak Is land Gran ite Gneiss in the same
area, by the same amount.

(c) Ter mi na tion of the gran ite pluton at Bailey Point (C
ninth).

(d) Strong ret ro grad ing of bi o tite to chlorite in the Cape
Eliz a beth For ma tion in the area be tween Bailey Point and
Cushman Cove (NC ninth).  The vari a tion in ret ro grad ing is par -
tic u larly well il lus trated in the shore line ex po sures in the small
cove  to the west of Berry Is land (NC ninth).  In those ex po sures
clos est to the trace of the Back Cove fault ret ro grad ing is es sen -
tially com plete, but with dis tance west ward from the fault the de -
gree of ret ro grad ing de creases.  Along the wes tern most edge of
that cove the biotite is essentially unaltered.

(e) Off set of the Edgecomb Gneiss in the vi cin ity of
Wiscasset to the north of the map area.  Hatheway (1969)
mapped about the same ap par ent left-lat eral off set as noted
above for the off set of the OZcea and Oak Is land Gran ite Gneiss
units.

The close as so ci a tion of F3 par a sitic folds to the Back River 
fault as noted above sug gests that the de vel op ment of these is re -
lated to move ment on the fault.

An other fault of sim i lar ge om e try to this is in ferred to oc -
cupy the up per, lin ear-trending val ley of Montsweag Brook be -
tween U. S. Route 1 and the north edge of the map (NW ninth).
Ev i dence for this fault is the ap par ent off set of the OZcea unit
along Montsweag Brook.

(2) Short high-an gle oblique faults .  These un named
faults trend ei ther ENE or NW, and in volve mi nor move ment
(gen er ally less than 150 m). They can of ten be traced as top o -
graphic lin ea ments but for dis tances usu ally less than 1 km be -
fore their top o graphic ex pres sion dies out. 

(3) Folded thrust fault. The con tact be tween the
Sebascodegan and Cross River For ma tions is in ferred to be a
ma jor folded thrust, named the Boothbay thrust (Hussey,
1988).  This is a ma jor terrane bound ary against which the Cross
River For ma tion, a cor re la tive of ei ther the Benner Hill se quence 
or the Penobscot-Cookson se quence,  on the lower plate is jux ta -
posed against the Casco Bay se quence.  The for mer se quence is
ex posed in a win dow in the core of the dou bly plung ing
Boothbay antiform.

METAMORPHISM

De tailed stud ies of the meta mor phism of the Westport
quad ran gle have not yet been made.  Based on field ex am i na tion
and the ex am i na tion of a few thin sec tions from the area, the
pelitic rocks have been meta mor phosed to sillimanite grade, and
in places at least to sillimanite-K-spar grade.  The Cape Eliz a -
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Fig ure 8.  100 poles to schistosity, Westport quad ran gle.  Lower hemi -
sphere plot.  Den sity con tours of 2 - 4 - 6 - 8 - 12+ points per 1% area.

Fig ure 9.  250 poles to gneissic fo li a tion, Westport quad ran gle.  Lower
hemi sphere plot.  Den sity con tours of 2 - 4 - 8 - 12+ points per 1% area.



beth and Cross River For ma tions are ex ten sively migmatized
through out most of the area, and in many ar eas the orig i nal
metasedimentary as so ci a tion of quartzo-feldspathic beds
(metawackes) and the metapelites is lost.  The Sebascodegan
For ma tion, on the other hand, is in jected by pegmatites of thick -
ness vary ing from a cm or so to 50 m, but the orig i nal
metasedimentary char ac ter, in clud ing relict bedding, is
generally preserved.

Metapelitic parts of the Cape Eliz a beth For ma tion are com -
posed of bi o tite, mus co vite, sillimanite in the form of fib ro lite,
quartz, gar net (not gen er ally abun dant), and lo cally cor di er ite.
Cor di er ite most com monly oc curs in biotitic re ac tion zones
against peg ma tite string ers.  Zir con and/or monazite are com -
mon ac ces so ries as ev i denced by the abun dance of pleochroic
ha los in bi o tite and cor di er ite.  Peg ma tite string ers that in trude
the pelitic por tions of the for ma tion com monly have pink
K-feld spar and rel a tively abun dant sillimanite.  Those
pegmatites which, in ad di tion, have black tour ma line also tend to 
have ac ces sory amounts of blue du mor tier ite.  Pegmatites that
in trude the metawackes gen er ally have pale buff to white K-feld -
spar and do not have sillimanite or du mor tier ite.  These re la tions, 
where the min er al ogy of the pegmatites closely cor re lates with
the com po si tion of the host rocks, suggests very local derivation
from, and assimilation of the country rock.  

AGE  OF  DEFORMATION,  INTRUSION, 
METAMORPHISM

Al though no ra dio met ric ages have yet been made of rocks
within the lim its of the Westport quad ran gle, age de ter mi na tions
from ad ja cent ar eas just south and north east sug gest that the ma -
jor tec tonic event in this area was the Early De vo nian Aca dian
orog eny.  West et al. (1988a) re port a Ar/Ar age of 350 æ 4 Ma for
am phi bo lite in the Boothbay Har bor quad ran gle (just south of
the Westport quad ran gle).  This is in ter preted to be the age of
cool ing fol low ing meta mor phism of the rock dur ing the Aca dian 
orog eny.  The Waldoboro pluton, 25 km north east of the
Westport quad ran gle, has yielded a Rb-Sr whole rock age of 367
æ 4 Ma (Knight and Gaudette, 1987) con sis tent with in tru sion
dur ing the Aca dian orog eny.  Rb/Sr whole rock ages are given by 
Brookins and Hussey (1978) for the Cape Eliz a beth and Cush ing 
For ma tions (485 æ 30Ma, and 481 æ 40Ma, re spec tively) in the
Port land-Orrs Is land area.  Gaudette et al. (1984) re ports an
Rb/Sr whole rock age for the Mt. Ara rat For ma tion in the Rich -
mond area, south ern Maine, of 494 æ 25 Ma.  In light of the Ar/Ar
ages in di cat ing the lat est heat ing/meta mor phism event was as so -
ci ated with the Aca dian orog eny, the sig nif i cance of the Rb/Sr
ages is equiv o cal.  On the ba sis that the Aca dian meta mor phism

would likely have re set the Rb/Sr sys tems at least par tially, these
ages in di cate that the time of sed i men ta tion and vol ca nism to
form these rock units must have been some time earlier than the
given age, and may have been as early as Late Proterozoic.

No ages sug ges tive of Alleghenian de for ma tion or ther mal
ac tiv ity have yet been re ported from this belt, al though
whole-rock Rb-Sr and zir con ages of 325-328 Ma have been re -
ported for the Sebago gran ite in tru sive into the cen tral Maine se -
quence west of the Norumbega fault (Aleinikoff et al., 1985),
and Ar/Ar ages in the range 278-272 Ma for am phi bo lites in the
Bruns wick-Fal mouth area west of the Fly ing Point fault have
been re ported by West et al. (1988b). 
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