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IN TRO DUC TION

This pre lim i nary re port out lines granitoid mac ro scopic pe -
trog ra phy, struc tural fea tures in the granitoids, and mafic dikes
of the herein named Waldoboro Pluton Com plex.  A ta bled sum -
mary of the Waldoboro Pluton Com plex struc tural de vel op ment
is also in cluded.  De tailed geo logic map ping over a ten month
pe riod in 1987-1989 cov ered parts of the Un ion, Jef fer son,
Waldoboro East, Waldoboro West, Damariscotta, Friend ship,
Louds Is land, and New Har bor 7 1/2’ quadrangles (Plates 1, 2).

Pre vi ous re con nais sance map ping of Hussey (1971) in part 
of the Friend ship quad ran gle and more de tailed work by
Newberg (1979) in the Waldoboro East and Waldoboro West
quad ran gles out lined some fea tures in the east ern and north ern
parts of the Waldoboro pluton.

The at tached maps and leg end of the Waldoboro Pluton
Com plex (378 km2) de tail seven ma jor granitoid types; frac -
tures; dom i nant joint sets; rep re sen ta tive foliations and
lineations; sig nif i cant aplite, peg ma tite, and mafic dikes; in clu -
sions of metasedimentary rocks; and mar ginal struc tures.  This
work is part of a Ph.D. dis ser ta tion which also in cludes struc tural 
microfabric and petrographic anal y ses (n = 317), rock chem is try
(n = 154), and min eral chem is try (n = 219) (Sidle, 1990).

GRANITOID  ROCK  TYPES

A dig i tized phase/body bound ary map of the Waldoboro
Pluton Com plex quad ran gle maps (Plates 1, 2) is re duced in Fig -
ure 1 and il lus trates the ma jor granitoid types (see map leg end).

The ex posed mar gin of the Waldoboro Pluton Com plex is near
North Waldoboro in the north; near War ren Sta tion in the north -
east; near East Friend ship in the east; at least as far as East ern
Egg Rock in the south; near Round Pond in the south west; and
near Nobleboro in the northwest.

Gran ite Phase (Dwg)

The gran ite phase (Dwg) is an equigranular, me -
dium-grained, two-mica gran ite and is weakly fo li ated.  Sig nif i -
cant ex po sures of mas sive gran ite in the Waldoboro Pluton
Com plex be long to this phase.  Mus co vite-rich and
schlieren-free gran ites are in the cen tral area of Dwg (e.g.
Demuth Hill).  Low bi o tite/mus co vite ra tios highlight Dwg.

The Dwg gran ites range from pink gray (5 YR 8/1) to light,
me dium gray (N6-N7).  Weath ered sur faces range from gray-or -
ange pink (10 R 8/2) to very pale or ange (10 YR 8/2).  Very
coarse-grained to por phy ritic sheets are com mon (e.g. south east
Benner Hill).  Most of the ex po sures west of North Pond and to -
wards Orffs Cor ner are weath ered and por phy ritic, blan ket ing
more mas sive me dium-grained granites.

The quar ries north of Waldoboro oc cur in this phase.  Rift
planes are in tact.  These mas sive va ri et ies likely ex tend be neath
very coarse-grained to por phy ritic gran ite sheets.  These por phy -
ritic sheets are pro nounced north ward into the Un ion
quadrangle.
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Leucogranites (Dwgl)

Leucogranites (Dwgl) in the Waldoboro Pluton Com plex
are fine to me dium-grained, weakly fo li ated, with oc ca sional
gar net, and grade into gran ite.  The weak fo li a tion in out crop is
due to the pau city of ferro mag nesi an min er als.  They range from

very light-gray (N8) to pale pink (5 RP 8/2), and rarely, blu ish
white (5 B 9/1) in quartz-rich va ri et ies with a CI less than 25.

The mapped Dwgl phases oc cur within Dwgn in west ern
Waldoboro West and Louds Is land quad ran gles.  Leucogranitic
lenses of a few me ters per vade Dwgn and prob a bly ex tend be -
yond the mapped mar gins of the Waldoboro Pluton Com plex.
Their field char ac ter is tics may be in dis tin guish able from
leucosomes amongst migmatites in and sur round ing the
Waldo-boro Pluton Complex

Tour ma line-Bear ing Gran ite Phase  (Dwgt)

The tour ma line-bear ing gran ite phase  (Dwgt)  is a me dium 
to coarse-grained gran ite, tour ma line-bear ing, and non-fo li ated.
It is prin ci pally ex posed on Wil let Hill, cen trally lo cated within
Dwg.  It is pink ish gray (5 YR 8/1) to very light gray (N8) weath -
er ing to chalky, very light gray (N8).  Por phy ritic lenses oc cur
and mus co vite is clearly pre dom i nant over bi o tite.  Pris matic
schorl up to 9 cm is as so ci ated with coarse-grained va ri et ies.
Segregations of black tour ma line up to 23 cm long oc cur in a lens 
near the Medomak River.

Gar net-Bear ing Gran ite Phase (Dwgn)

The gar net-bear ing gran ite phase (Dwgn) is the larg est
granitoid phase mapped within the Waldoboro Pluton Com plex.
It sur rounds much of Dwg in the west and south.  The Ot ter Is -
land gran ites (Plate 2) are in cluded in Dwgn.  A few mappable
tonalite and quartz diorite bod ies are in cluded within Dwgn
(Plate 2).  These are dis cussed with the diorite-tonalite phase
(Dwqd).  How ever, it is im por tant to stress here that the uni fy ing
field char ac ter is tics of Dwgn are ubiq ui tous schlieren,
boudinaged en claves, inliers of con vo luted metasedimentary
lithologies, and the per va sive ex is tence of gar net.  Strong
foliations pre vail and ghost stratigraphies exist.

Fo li ated gran ites are me dium to very coarse-grained, fre -
quently gar net bear ing, and interfinger with thick por phy ritic
ledge-form ing va ri et ies.  Hill side ledges re sult from grain size
dif fer ences, ac cen tu ated by weath er ing.  Mas sive me -
dium-grained va ri et ies are less com mon (e.g. Round Pond; east -
ern Bre men Long Is land).  Knobby por phy ritic va ri et ies also
oc cur (e.g. Eugley Cor ner Hills).  Rock colors range widely.

Gneissic-banded gran ites, tran si tional to granodiorites oc -
cur es pe cially in the south west ern ar eas of Dwgn.  Band ing in
the gneiss es ranges from 0.6 m to fine strip ing.  Dis con tin u ous
streak ing is com mon.  Gradational ig ne ous-like tex tures are
com mon along with nebulitic va ri et ies.  Gar net-bear ing
para-gneiss es and schists are of ten ob served ad mixed with gra -
nitic lay ers.  Many of these gradational to tran si tional granitoids
over lap with more quartzo-feldspathic paragneisses and schists
of the Bucksport Formation.

Lo cally (e.g. east ern Green land Cove), porphyroblastic
granitoids with ser rated subrounded feld spars up to 15 cm oc cur.

William C. Sidle
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Fig ure 1.  Geo logic out line map of the Waldoboro Pluton Com plex
show ing phases of in tru sion dis cussed in text.



These oc cur oc ca sion ally with small shears.  Prolate, de formed,
feldspathic porphyroblasts com monly transect the coun try
rocks.

Gran ite-Por phyry Phase/Body (Dwgp/Dwgpp)

The gran ite-por phyry phase (Dwgp) is a feldspathic,
megacrystic gran ite por phyry.  It is mapped on the east ern mar -
gin of the Waldoboro Pluton Com plex.  More peg ma titic-rich
mas sive va ri et ies (Dwgpp) oc cur in the north east of the
Waldoboro East quad ran gle (e.g. Stahls Hill).  Non-aligned
quartz and feld spar laths up to 7 cm within por phy ritic sheets and 
ir reg u lar peg ma titic bod ies ex tend west ward.  They in ter ca late
with less coarse-grained va ri et ies (e.g. Howard Hill).  The pink
micro clines are the larg est megacrysts and are usu ally weath ered 
to chalky white.   Rare smoky quartz and spo radic < 0.5 m poorly
de fined lenses of grei sens are ob served on south east Stahls Hill.
The grei sens con sist of granoblastic ag gre gates of quartz, mus -
co vite, bi o tite, æ zinwaldite (?) æ tourmaline.

West of Wen tworth Cor ner and south ward, Dwgp is a
sheared feldspathic meta-gran ite por phyry.  It forms an ar cu ate
ex po sure be tween Dwqd and the quartzitic units of the Benner
Hill For ma tion. (Plates 1, 2).  Megacryst de for ma tion is well de -
fined.  In out crop, par tic u larly, on the outer is lands (e.g. East ern
Egg Rock) protomylonite, porphyroclastic mylonites, and
intrafolial blastomylonites are pro lific.  Strongly lineated quartz
and feld spar augens up to 11 cm have ser rated mar gins.  In out -
crop, pres sure shad ows filled with fine-grained min eral ag gre -
gates are ob served.  Ap par ent porphryoblastic feld spars per sist
in this south ern part of Dwgp.  Al ter nat ing, megacrystic Dwgp
bands (10 cm to sev eral me ters) are in ter ca lated with ubiq ui tous,
boudinaged metasedimentary en claves sev eral tens of meters
long (e.g. Friendship Long Island).

Dwgp ex hib its a cataclastic to protomylonitic bor der,
arcuately ex tend ing south ward to the New Har bor quad ran gle.
Lo cally, the meta sedi ments and mylonitic granitoids are dif fi cult 
to dis tin guish ex cept for ob vi ous sheared, porphyroblastic,
feldspathic ar eas (e.g. Frank lin Is land).  The dim i nu tion of
Dwgp megacrysts east ward to wards the coun try rocks are as so -
ci ated with a nar row con torted migmatitic zone in
Bucksport-type lithologies, (e.g. north east Friendship Long
Island).

Aplit ic-Gran ite Phase (Dwga)

The aplit ic-gran ite phase (Dwga) is a fine to me -
dium-grained aplit ic gran ite.  It is weak to mod er ately fo li ated
with oc ca sional gar net.  It is very light gray (N8), white (N9), to
pink gray (5 YR 8/1) and con tains few an gu lar xe no liths and no
metasedimentary en claves in clear con trast to Dwgn.  Ex po sures
cover parts of Cran berry Is land and Friend ship Long Is land
(Plate 2).  Rhyth mic, gar net-banded mas sive aplites on west ern
Hall Island may be related.  

Diorite-Tonalite Phase/Body (Dwqd/Dwgb)

The diorite-tonalite phase/body (Dwqd) in cludes quartz
diorites and tonalites rang ing from dark green ish-gray (5 GY
4/1), green ish gray (5 G 6/1), to green ish black (5 GY 2/1).  Mas -
sive va ri et ies are coarse-grained and oc cur in the Water man
Brook area of the Waldoboro East quad ran gle.  Weakly fo li ated
to strongly lineated, me dium to coarse-grained va ri et ies oc cur in
an ar cu ate out crop pat tern near the east mar gin of the Waldoboro
Pluton Com plex in the Waldoboro East and Friend ship quad ran -
gles (Plates 1, 2).  Lo cally, 1.5 cm quartz augens ex ist  with 3 cm
feld spar porphyroclasts.  Abun dant dif fuse autolithic en claves
and rare an gu lar metasedimentary xe no liths oc cur south of
Water man Brook.  Rare ac ci den tal garnets occur in the quartz
diorites.

Small lenses and ir reg u lar bod ies are found scat tered in
Dwgn (e.g. Pitch ers Cove).  Most are gradational with meta sedi -
ments.  These are not con sid ered part of Dwqd be cause of lo ca -
tion, size, and as so ci a tion with meta sedi ments.  Their
ap pear ance in out crop is ar gu ably both ig ne ous-like and meta -
mor phic-like.  Iso lated green-black (5 GY 2/1) shear pods of
coarse-grained uralitized gab bro (Dwgb) and dioritic lenses
< 0.3 m oc cur in calc-sil i cate gneiss es and am phi bo lite schists
(e.g. northeast Hall Island).

FIELD  RELATIONS

Three sche matic geo logic cross sec tions through the
Waldoboro Pluton Com plex are shown in Fig ure 2 (see map).
These il lus trate the in cor po ra tion of metasedimentary rocks
within the granitoids.  The ob served gra da tion be tween many
granitoids and less re frac tory gneiss es may con tinue at depth.

Con tacts

The mar gin of the Waldoboro Pluton Com plex ex hib its
vari able per me ation and in jec tion char ac ter is tics.  The west ern
mar gin is pre dom i nantly gradational with tex tur ally sim i lar
paragneisses of the Bucksport For ma tion.  Strongly fo li ated
nebulitic granitoids are found of ten with a con cor dant en ve lope
of gneiss es.  This oc cur rence is re peated with inliers, of
Bucksport-type lithologies, which are sev eral ki lo me ters long
within the Dwgn.  As so ci ated are ubiq ui tous swarms of restitic
metasedimentary enclaves.

Ex am ples of these gradational con tacts be tween Bucksport 
paragneisses and Dwgn granitoids in clude restitic gar nets bridg -
ing tran si tional granitoids; nebulitic migmatites; dis in te gra tion
of wall coun try rocks into relic en claves and swarms; ar rested
segregations of recrystallized metasedimentary en claves; gra da -
tion of gran ites se quen tially with granodiorites and bed ded
gneiss es; and ghost stra tig ra phy of for mer paragneisses show ing 
tight to iso cli nal fold ing.  Lit-par-lit in jec tions have lo cally re -
sulted in nu mer ous parallel layers of intrusives.

Bedrock Geology of Some Intrusive Rocks in Coastal Maine
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Spec tac u lar con tacts of lo cal mi nor mix ing within Dwgn
only are ev i denced by marked crenulated mar gins be tween
granodiorites and gran ites.  Unambigous in tru sive-style con tacts 
for the main gran ites of Dwgn with the coun try rock are not
common.

The in ter nal phase con tact of Dwgn with Dwg is ir reg u lar
and gradational.  The ap par ent fo li ated mar gin of Dwgn to the
north west of Dwg may be re lated to phase sep a ra tion of the
melt-rich phase ar eas of Dwg.  How ever no ad di tional in fer ences 
can be doc u mented for zonal bound aries in the field.  The Dwgt
phase is gradational with Dwg.

Two small plutonic bod ies in ferred north east of Nobleboro
by Newberg (1979) and de fined by Osberg et al. (1985) are ac tu -
ally in cluded in the mapped Dwgn and Dwgl (Plate 1).  In jec tion
con tacts pre vail in parts of the north west ern mar gin where ob -
served in the Jef fer son quad ran gle.  Also note that the
Waldoboro Pluton Com plex as mapped does not ex tend north of
North Nobleboro as in ferred by Osberg et al.(1985).  Re con nais -
sance of granitoids on the west side of Damariscotta Lake
(Newberg, 1979) and near Stickney Cor ner (Osberg et al., 1985)
are tex tur ally sim i lar to Dwg.  These very coarse-grained to por -
phy ritic granitoids are sheetlike and prob a bly are re lated to the
Waldoboro Pluton Com plex as mapped.  Gla cial de pos its blan -
ket the in ter ven ing ar eas.  On the north east ern mar gin in the Un -
ion quad ran gle, gla cial de pos its mask the con tact ex cept
spo rad i cally in western North Pond and Benner Brook Pond.

The west ern Dwqd con tact with ei ther Dwg or Dwgn is
enig mat i cally gradational as mapped (Plate 1).  A jointed am phi -
bo lite schist sep a rates the Dwqd quartz diorites and Dwgn gran -

ites, not granodiorites, west of Water man Brook.  In an other area
east of the Goose River, con trast ing foliations are ob served.
These may be con tact ar eas.  The re main der of the east ern con -
tact with Dwg is ob scured by wetlands.  In con trast, the east ern
con tact with Dwgp is sharply de fined.  Xe no liths of quartz
diorites ex ist in Dwgp.  Lobate con tacts (e.g. Howard Hill area,
Plate 1) are as so ci ated with con com i tant pegmatoid sheets.  At
the Black Ledges, these Dwgp-re lated pegmatoid sheets blanket
Dwqd.

The east ern mar gin of the Waldoboro Pluton Com plex is
well de fined.  Where ex posed in the north east, Dwg dis cor dantly 
in trudes the Megunticook For ma tion.  Dwgp is coplanar along a
shear zone ad ja cent to the quartzitic units of the Benner Hill For -
ma tion.  The con tact partly fol lows the Back River and Far
Mead ows area (Plates 1, 2).  The sheared mar gin is more ev i dent
south ward where a nar row migmatite zone and mylonitic tex -
tures ex ist.  Ev i dence for Dwgp cut ting Dwgn is sug gested from
the map pat tern in the Friend ship quad ran gle.  How ever, lo cally,
field re la tions ar gue for a pre dom i nant gradational west ern con -
tact with Dwgn.  Of ten Dwgp is in  ter ca lated with
Bucksport-For ma tion type rocks.  Dis cor dant con tacts ap pear
flat tened and attenuated into concordant bands and streaks.

Dwga dis cor dantly cuts Dwgp with a 5-16 cm aplite con -
tact zone lo cally ob served.  Un di gested Bucksport-For ma tion
type rocks are dis rupted (e.g. north ern Cran berry Is land).  An gu -
lar xe no liths of Dwgp oc cur in Dwga about 28 m from in ferred
con tacts.  Else where, Dwga in trudes Dwgn, but sim i lar
leucocratic va ri et ies can be cryp tic in the field (e.g. Cedar
Island).

William C. Sidle
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Ot ter Is land and Beyer Ship Ledge have iden ti cal tex tural
and min er al og i cal sim i lar i ties with other melt-rich sep a ra tion
phases of Dwgn (Plate 2).

Mapped quartz dioritic to dioritic lenses in Dwgn and
Dwgp have gradational con tacts with am phi bo lites and am phi -
bo lite schists.  Other dioritic bod ies are sharply de fined in lo cal -
ized shear zones in the south east ern mar gin of the Waldoboro
Pluton Complex.

The ex tent of the south ern mar gin of the Waldoboro Pluton
Com plex is not known as the granitoids pro ject off shore.  Ex -
posed rocks of the Waldoboro Pluton Com plex fur thest off shore
in Muscongus Bay are on East ern Egg Rock and be long to
Dwgp.

Foliations and Lineations

Foliations sug gest a marked dif fer ence be tween the Dwg
and Dwgn phases.  The gen tler foliations in Dwg do not how ever 
dem on strate zonal pat terns within this phase.  Many steeply in -
clined foliations are ev i dent in Dwgn.  Ig ne ous foliations grade
along strike with gneissic foliations in tran si tional
Bucksport-For ma tion type lithologies.  Both strike pre dom i -
nantly north east.  The map pat terns sug gest a gen eral east ward
dip to the foliations and ap pear lo cally to fol low the steep limbs
of close F2 folds.

Many ig ne ous flow foliations share a sim i lar at ti tude (¢
N20E) with S0/S1 sur faces in the Bucksport For ma tion coun try
rock.  These S0/S1 sur faces rep re sent ei ther gneissosity,
schisosity, or compositional band ing.  Gneissic fo li a tion es sen -
tially par al lels the band ing.  S1 has largely re sulted from the
trans po si tion of tight to iso cli nal microfolds, pos si bly ac cen tu -
ated by meta mor phic dif fer en ti a tion.  Many leucosomes are in -
jected par al lel to S0/S1 re sult ing in stromatic-type migmatites
with a northeast fabric.

S3 pen e tra tive foliations ac com pa nied by ML3 lineations
transect ear lier ig ne ous foliations and also ML2 in the coun try
rock.  These strike pre dom i nantly north erly (N0-15E).  Type II S
sur faces in mylonites are oc ca sion ally de vel oped, but C sur faces
are vis i ble only in thin sec tion.  Also in dic a tive of S3 are the ubiq -
ui tous swarms of aligned feld spar megacrysts in near-ver ti cal
foliation planes.

Folds

Polyphase de for ma tion has gen er ated at least two ma jor
fold ing ep i sodes in the Waldoboro Pluton Com plex (Ta ble 1).
Struc tural microfabric anal y ses (Si dle, l990) also sup port two
co ax ial fold ing events dur ing D2.  This fold ing oc curred syn -
chro nously with am phi bo lite-grade anatexis.

Syn chro nous fold ing in the granitoids is ev i denced by
marked S1 and S2 foliations in tran si tional gran ites.  Ghosts of
tight to iso cli nal folds per sist gradationally into these gneissic
granitoids within Dwgn.  Oc ca sion ally, an S1 (?) sur face is ob -
served with small-scale folds in the main granitoids or rarely as

con torted discoidal schlieren, not to be con fused with lo cal tur -
bu lent ig ne ous flow pat terns.  This is more of ten ob served in thin 
sec tion.  Ar rested par tial melt ing has left many dif fuse en claves,
which were later folded re sult ing in very abun dant swirls of
schlieren.  Smaller gra nitic in jec tions are emplaced syn chro -
nously with F2 fold ing.  They oc cur short ened at a high an gle to
F2.  Other granitoids rarely ex hibit broad open folds.  Other ap -
par ent folds of granitoids are ac tu ally sheet-like in tru sions in ter -
leaved with open folds in the Bucksport Formation.

Joints

Pre dom i nate steeply-dip ping S0/S1 bed ding or band ing in
the Bucksport For ma tion pre dis posed nu mer ous bed ding-plane
joints to be ori en tated north east.  These may be con tin u ous with
faulting.

Evenly-spaced, pla nar, par al lel joints are es pe cially com -
mon in more melt-rich phases in Dwgn and Dwg.  These re flect
sub-hor i zon tal ig ne ous flow lines.  They also sep a rate por phy -
ritic to very coarse-grained granitoids from me dium-grained
varieties.

Lon gi tu di nal joints and less of ten cross joints form near
ver ti cal linears.  Many of the larg est peg ma tite dikes fol low these 
north east lon gi tu di nal mas ter joint sets.  They may form sys tem -
atic, closely spaced 20-25 cm pla nar joint sets and may per sist
into the coun try rock.  They form mas ter joint sets (e.g. Back
River Cove) and or thogo nal joint pat terns in the more mas sive
granitoid va ri et ies (e.g. up per Water man Brook).  Those con tin -
u ous with frac tur ing are all ori ented north east.  Rare pin nate
joints in the fringe zone of mas ter joints which have been re ac ti -
vated ex hibit rakes  < 25 and have 8-15 cm wavelengths.  Rib
markings are noted.

Cross joints are com monly rec og nized by blue-gray to
milky white quartz vein ing fol lowed by aplit ic and pegmatoid
fill ings up to 40 cm wide.

A dis tinc tive set of closely spaced  < 0.5 m hkl and cross
joints(?) strike con sis tently north west (e.g. east ern McCurdy
Pond) cut ting en clave swarms.  They ex tend in ter mit tently be -
yond the south east ern Waldoboro Pluton Com plex mar gin at
least to Ma ple Juice Cove.  As so ci ated with these are very fine
frac tures nor mal to Type S sur faces.  They may be late mag matic
or post- mag matic and ap pear as per va sive microveins in thin
sec tion west ward at least to Dwqd.  The re la tions be tween these
north west joint sets and north west ML4 lineations are not
exposed.

Frac tures

Frac tures cut both the coun try rock and the granitoids of
the Waldoboro Pluton Com plex (Plates 1, 2).  Of 87 frac tures,
the north east set is most prom i nent, but is cut by north west frac -
tures.  A sum mary of these mapped frac tures dig i tized from
Plates 1 and 2 is shown in Figure 3.

Bedrock Geology of Some Intrusive Rocks in Coastal Maine
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Two frac ture sys tems are rec og nized in the Waldoboro
Pluton Com plex.  These are cataclasite-fault brec cia and
shear-my lon ite types.  The cataclasite-fault brec cia zones oc cur
through out the Waldoboro Pluton Com plex and in clude north -
east and north west ori en ta tions.  These cut all struc tures ex cept
late mafic dikes and cut all granitoid phases.  These frac tures are
clearly postmagmatic.  Many of the frac tures are sev eral ki lo me -
ters long.  Mi nor kink faults are ob served in metapelites with

tight up right F2 folds (e.g. north east Louds Is land).  These brit tle
faults have a low an gle of nor mal slip and ei ther dextral or
sinistral move ment.  Small-scale brit tle faults are ob served at a
wide an gle to north ward shears (e.g. Black Town Road and
Cranberry Island).

Shear  zones   æ   my lon ite are more re stricted to the east ern
part of the Waldoboro Pluton Com plex oc cur ring in the Dwgn,
Dwgp, and Dwqd phases.  All ma jor shear-my lon ite type frac -
tures ob served have sinistral slip and are all ori ented north to
north east.  They cut T2 peg ma tite dikes, are syn chro nous with
some T3 peg ma tite dikes, and are cut by T4 peg ma tite dikes.
They do not cut ba salt dikes.  Some shears may have been con -
com i tant with Dwgp emplacement.

The de gree of shear ing is more in tense along the east ern -
most mar gin of the Waldoboro Pluton Com plex.  Mylonitic
zones with ro tated xe no lith blocks lay in a cha otic ma trix of sec -
ond ary micaceous ma te rial and quartz.  Fur ther, within the
granitoids, nar row shear is rec og nized by Type II S struc tures,
nar row chan nels of ex tremely at ten u ated, en clave-rich
granitoids, and stair-step leucocratric vein ing.  Field ev i dence
for con tin ued dis place ment is seen in some shears.  The pres ence
of low an gle d struc tures in the shears sug gests ro ta tion rates lo -
cally ex ceeded recrystallization rates.  Fo li a tion is subparallel to
the shears and en claves are flat tened and dis placed from book -
shelf-type slid ing.  Walls are strained and are com pat i ble with
shear in the frac ture zone.  Duc tile shear in some granitoids with
sigmoidal schistosity also sug gests continuous displacement
during granitoid emplacement.

Four faults de serve fur ther men tion.  The lon gest mapped
fault trace ex tends dis con tin u ously from west of Muscongus
Har bor to Fly ing Pas sage (Plates 1, 2).  The wid est frac ture zone
oc curs along parts of a fault trace ex tend ing from Havener Cove
(Newberg, 1979) to south of Johnston Hill.  Al most 6 m of si lici -
fied brec cia, con tain ing up to 3 cm of vug gy quartz, is mea sured
lo cally.  Next, an enig matic 8 km ero sional win dow oc curs in
thin ning granitoids from McCurdy Pond to north west of Round
Pond (Plates 1, 2).  Scree and only one small fault with nor mal
slip to the east along a bed ding plane is re corded.  Pos si bly this
nar row zone is an ero sional fault trace (?).  Fi nally, the Biscay
Pond fault mapped in part and in ferred along Biscay Pond is ev i -
denced by sev eral me ters of mul lions with 16 cm am pli tudes, lo -
cated on the south west shore; and nu mer ous sym pa thetic
bed ding-plane frac tures.  Prob a bly, an in tru sive con tact along
this bed ding-plane fault forms the axis of the narrow 6.5 km
pond and marsh.

Ba salt and Diabase Dikes (M)

Twenty-eight unmetamorphosed mafic dikes (M) are ob -
served in trud ing the Waldoboro Pluton Com plex.  They range
from 5 cm to 2.5 m.  Only mafic dikes greater than 1 m are
mapped.  The best ex po sures are on Wreck Is land in the Louds
Is land quad ran gle.  The apha ni tic ba salt dikes (e.g. Wreck Is -
land) are gray ish black (N2) while the diabasic dikes ap pear
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Fig ure 3.  Sum mary of prom i nent frac tures within the Waldoboro
Pluton Com plex.



weath ered, ol ive black (5 Y 2/1) and rarely, sphe roi dal weath -
ered (e.g. north west Hockomock Channel).

These mafic dikes have not been folded and with one ten ta -
tive ex cep tion are not faulted.  On south west Crane Is land, an ap -
par ent off set is noted, but the gap be tween this dike is weath ered. 
At least two ep i sodes of dike in jec tions are ob served.  Eight of
nine apha ni tic ba salt dikes strike north west (Fig ure 4).  Eleven of 
18 non-apha ni tic ba salt dikes strike par al lel to the re gional
north east structural fabric.

SUMMARY  OF  STRUCTURAL  DEVELOPMENT

De tailed field map ping plus microfabric anal y ses and geo -
chem is try (Si dle, 1990) sug gest five marked de for ma tion pe ri -
ods ac com pa nied and post dated the Waldoboro Pluton Com plex
syntectonic granitoids.  A pre lim i nary as sess ment is summarized 
in Table 1.

Anatectic melt ing of Bucksport-type protoliths prob a bly
cli maxed dur ing late Aca dian D1 and D2 compressional fold ing.
The field re la tions and geothermobarometric cal cu la tions
strongly sug gest lim ited trans port of the gra nitic melts.  Pro -

nounced D3 shear ing with late dy namic crys tal li za tion cul mi -
nated along the east ern Waldoboro Pluton Com plex mar gin.
Some mas sive granitoid ar eas, par tic u larly, within the Dwg were 
not sig nif i cantly over printed by these tectonic events.

Many migmatitic granitoids within Dwgn were per fo rated
by abun dant rest melts or peg ma tite bod ies dur ing fi nal dif fer en -
ti a tion.  Late D4 frac tur ing and at ten dant metasomatism are doc -
u mented prior to decompression.

Fi nal magmatism is rep re sented by D5 rift-mar gin bas alts.
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Fig ure 4.  His to gram of az i muths of ba salt dikes in trud ing the
Waldoboro Pluton Com plex.

TA BLE  1:  SUM MARY  OF  DE FOR MA TION
AND  REL A TIVE EM PLACE MENT  HIS TORY  OF  THE

WALDOBORO PLUTON  COMPLEX

D1: F1:  Tight iso cli nal; gently in clined; re cum bent; intrafolial.
S0:  Bed ding.
S0/S1:  Compositional band ing.
S1:  Schistosity; gneissosity.
ML1:  Boudinaged en clave; min eral lineation; pegmatoid boudin.
M2:  Am phi bo lite

D2: F2:  Close; steeply in clined; F1 + F2 non-co ax ial sheaths; 
       F2A + F2B co ax ial in ter fer ence.
S2:  (S2A/S2B) Schistosity.
L2:  Rodding; bed ding/cleav age in ter sec tion; crenulations.
ML2:  Min eral lineation; boudinaged en clave; pegmatoid boudin.
M2:  Am phi bo lite.  
Frac ture:  Shear.

D1-D2: Migmatization-anatexis
Dwqd (?) em place ment.
Dwgn, Dwgl, Dwg, Dwgt, em place ment.
T1, T2 peg ma tite/aplite dike em place ment

D3: S3:  My lon ite; Type II S; schistosity.
ML3:  Min eral lineation; boudinated en clave; band ing.
Frac ture:  Shear; NE (?) brit tle.
Dwgp em place ment.
Dwga em place ment.
T3A, T3B peg ma tite/aplite dike em place ment.

D4: ML4(?):  Min eral lineation.
Frac ture:  NE + NW brit tle.
Joint:  Pro nounced NW sets
M3:  Ret ro grade.
T4(?) peg ma tite/aplite dike em place ment

D5: Ba salt dike (M) em place ment.



Part  2:  Re con nais sance  Bed rock  Ge ol ogy  and  Chem i cal  Anal y ses  of
Meduncook-South  Cush ing  Area  Granitoids

IN TRO DUC TION

Pre vi ous field in ves ti ga tions by Newberg (1979), Hussey
(1971), and Guidotti (1979) partly out lined a gabbroic or dioritic
in tru sion in the Cush ing-St. George area.  It was ap par ently not
rec og nized by Chap man (1962).   I t rep re sents the
southwesternmost mafic suite named herein the Rac coon pluton
and sug gested here to be long to the coastal Maine mag matic
prov ince of Ho gan and Sinha (1989).

Re con nais sance geo logic map ping dur ing 1988-1989
(Plates 1, 2) was part of a Ph.D. dis ser ta tion to de ter mine the or i -
gin of quartz diorites oc cur ring in the Waldoboro Pluton Com -
plex (Si dle, 1990).  This work in volves a re con nais sance ef fort
only in the Meduncook-South Cush ing area bor der ing the St.
George River fault (Hussey, 1971; Osberg et al., 1985) in
Waldoboro East and Friend ship 7 1/2’ quad ran gles.  Note that
this fault is not to be con fused with the St. George (thrust) fault
(Osberg et al., 1985).

PRELIMINARY  PETROGRAPHY

Rac coon Gab bro (Drgb)

The type area is the Rac coon Ledges in south east
Waldoboro East quad ran gle.  Pyroxene cu mu late lay ers oc cur
among the fine-grained noritic gab bros.  The to pog ra phy in the
Waldoboro East quad ran gle around Fresh Pond is dis tinctly
knobby and re flects the cu mu late gab bro phase of the Rac coon
gab bro in tru sion.  Nor mal gray-green (5 GY 2/1) gab bros and
noritic gab bros (Drgb) with CI > 60 oc cur in the Rac coon mafic
in tru sion.  Weath ered sur faces are ol ive drab to brown ish green
(5 GY 2/2), knobby, and oc ca sion ally pockmarked with box
workings.

Mas sive Drgb gab bros oc cur also in a less de fined area
west of South Cush ing in the north ern Friend ship quad ran gle.

Noritic, fine-grained, mas sive gab bros con tain less than
38% anhedral, very low birefringent, non-pleochroic, green to
col or less orthopyroxene (Ta ble 2).  These oc cur within the Rac -
coon gab bro as well as cu mu late gab bros.  The cu mu late se -
quences ob served and seen in thin sec tion are Pl + Opx; Pl + Opx
+ Cpx; Pl.   No ol iv ine is ob served in the cumulates in out crop or
in thin section.

Ig ne ous lam i na tion is weak to mod er ate in Drgb.  Co ales -
cence of grain growth sug gests tex tural equi lib rium.  Dis tinct
poikilitic tex tures are not ev i dent, but are clearly ev i dent in the
cu mu late gab bros on Monhegan and Ma nana Is lands in the
Monhegan quad ran gle (Sidle, l990).

Nor mal gab bros ap pear to be more com mon with CI < 60,
are me dium to coarse-grained, equigranular, and show ev i dence

of weak recrystallization.  Clinopyroxenes in clude augites and
ferroaugites, show weak exsolution lamellae on {100} and some
dusty mag ne tite on diallage.  Sub or di nate pris matic hypersthene
is weakly pleochroic.  Marked uralitized kelyphitic rims on
orthopyroxene oc cur.  Plagioclases have An58-66, ex hibit oc ca -
sional de for ma tion lamellae and seritization.  Late anhedral
mag ne tite is 4%.  Rare py rite, ar seno py rite, and chal co py rite
crys tals ap pear in veinlets in the Rac coon gab bro.  Lo cally,
deuteric alteration is intense.

Rac coon Hornblende Gab bros (Drgbh)/Diorites (Drd)

Am phi  bole gab bros pre dom i  nate  with diorites
(Drgbh/Drd) in the Rac coon gab bro in tru sion mapped west of
the St. George River fault.  Weak sec ond ary fo li a tion is ex hib ited 
by decussate hornblendes which show al ter ation to bi o tite.  Tex -
tures range from seriate to equigranular.  Am phi bole
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TA BLE  2:  REP RE SEN TA TIVE  MODAL  ANAL Y SES  OF  THE
RAC COON  IN TRU SION.

(CIPW) Drgb Drgb Dmgd Dshg

Q 3.6 2.0 8.7 29.0
C - - - 1.7
Or 1.0 0.7 21.2 27.9
Ab 10.5 18.9 51.5 26.1
An 35.1 33.9 4.9 6.6
Di 14.0 9.9 3.4 -
Hy 28.5 28.1 8.0 6.6
Ol - - - -
Mt 2.4 2.9 1.4 0.7
Il 4.3 2.9 0.8 1.0
Ap 0.6 0.7 0.1 0.4

(MODAL) Drgb/Drd Dcid
WE589 F122 F491 F492 F503 F113

Qtz - - 2.9 tr - 8.2
Ksp - - 4.3 tr - 9.1
Plg 54.2 39.8 41.7 46.1 55.5 43.6
Olv - - - - - -
Opx 33.1 13.1 - 1.2 38.0 -
Cpx 8.9 33.7 27.3 23.1 2.4 -
Hbl - 8.7 21.1 26.5 - 39.1
Bio - tr 4.2 3.1 - -
Sph - tr 1.2 tr - tr
Mnt 3.8 1.9 1.6 tr 4.1 -
Ilm - 2.8 tr - - tr
Apt tr tr tr tr tr tr
Zir - tr tr tr - tr



segregations are com mon.  Many am phi boles are strongly
zoned.  Some am phi boles are ad mixed with blue-green
chlorite-type min er als.  Seritization is mod er ate in strongly al -
bite-twinned plagioclase cores.  Quartz is pres ent and subgrain
polygonization is rare.

Diorites (Drd) have a wide va ri ety of green hues, gen er ally
are the most weath ered rocks, and are more coarse-grained in the
Rac coon gab bro in tru sion.  They are prin ci pally are ex posed
from east ern Ma ple Juice Cove to Hornbarn Cove.  Many of the
diorites grade into quartz diorites and feldspathic monzodiorites. 
Rare masses of black tour ma line on small frac tures with or with -
out iso lated py rite or chal co py rite are pres ent.  Seritization is
mod er ate to in tense.  Spo radic po lyg o nal quartz and rare
microboundinage of am phi boles with shred ded biotites oc cur.
Euhedral sphene is abun dant.  The diorites may or may not share
a sharp con tact with gab bros.  Tonalitic va ri et ies oc cur prox i mal
to Dshg.  Lo cal as sim i la tion of the am phi bo lites and am phi bo lite
schists are ob served.  The com plex na ture of the contacts
between gabbros and diorites was not resolved.

Crotch Is land Diorites/Am phi bo lites (Dcid)

An elon gated north east ward-strik ing ex po sure of me dium
to coarse-grained diorites and quartz diorites (Dcid) oc curs from
north west of Brad ford Point south be yond Crotch Is land.  These
fo li ated diorites in trude and are gradational with north east ward
strik ing am phi bo lites and am phi bo lite schists.  A wide va ri ety of
green hues and spo radic feldspathization(?) oc cur.  The al kali
feld spars are perthitic and microcline is ex cep tional.  Red dish
brown biotites are ragged and sphene is common.

Many of the Dcid diorites and quartz diorites ap pear to rep -
re sent recrystallized am phi bo lite-rich metasedimatary rocks.
The dis tinc tion is dif fi cult ex cept where shear pods or ro tated
and flat tened gar net porphyroblasts are pres ent.  Fusiform en -
claves are ex cep tional and fur ther sug gest the recrystallization
or i gin of many of these dioritic-like lenses.  The mapped Dcid in -
cludes most of the small-ig ne ous-like dioritic rocks.  The am phi -
bo lites and am phi bo lite schist prob a bly con tinue on strike north
of Hornbarn Cove where Drd diorites are mapped.  Small-scale
north west struc tures served to dis crim i nate tex tur ally sim i lar
diorites of the Drd and Dcid bodies.  

Meduncook Granodiorites/Gran ites (Dmgd)

The Meduncook granitoids (Dmgd), named herein, in clude 
me dium-grained, light ol ive-gray (5 Y 6/1) to yel low ish gray (5
Y 8/1), fo li ated to mas sive granodiorites and gran ites.  These are
dis tinc tively en clave poor and are not as so ci ated with anatectic
metasedimentary en claves in con trast to Waldoboro Pluton
Com plex granitoids (Si dle, 1990).  This ap pears to be a small
body and lacks the per va sive por phy ritic sheets so com monly as -
so ci ated with granitoids in the Waldoboro Pluton Complex.

Dmgd is mod er ately recrystallized.  Subhedral
green-brown bi o tite is greater than green slightly pleochroic am -
phi bole.  Plagioclases range from An 22-31.

They forc ibly in trude par al lel to Drgb along a nar row
gneissic bor der that is ob served in Kimble Cove and north west
of Fresh Pond.  The Mgd in tru sion bi fur cates in pre dom i nantly
granofels-tex tured quartzites and am phi bo lites be tween which
the Meduncook River flows.

Spruce Head Gran ite (Dshg)

The Spruce Head gran ite (Dshg) cuts Drgbh/Drd.  It is fine
to me dium-grained, ranges from very light gray (N8) to pink ish
gray (5 YR 8/1).  Dshg is mod er ately fo li ated to mas sive.  Abun -
dant tonalitic en claves oc cur to ward more autointrusive tonalite
va ri et ies.  The dis tinc tive attentuated and min gled-type en claves
are noted.  The hy brid na ture of the rocks is ev i dent along north -
east ern Maple Juice Cove.

PRELIMINARY  FIELD  RELATIONS

Al ter nat ing cu mu late lay ers, 3-11 cm thick, py rox enes and
plagioclase, where ex posed, dip cen trip e tally in the small Rac -
coon Ledge phase of the Rac coon gab bro in tru sion.  The few ex -
po sures sug gest steeper east-fac ing in tru sion walls to wards the
Meduncook River.  A nar row gneissic bor der with Dmgd is
partly exposed.

No chill mar gin of Drgb is ex posed.  Much of this phase has 
weath ered into hummocky ter rain mask ing the pre cise con tacts
with the coun try rocks.  Else where, poorly de fined cu mu late lay -
ers are spo radic near Kimble Cove and may be autobrecciated.
The con tacts with Drgbh/Drd are gradational.  Chilled con tacts
be tween Drgbh/Drd and the meta sedi ments are doc u mented
north of Hornbarn Cove.  No con tact au re ole is ev i dent.  If pres -
ent, it is strongly over printed by sub se quent de for ma tions, plus
is more dif fi cult to rec og nize in the pre dom i nant quartz ite and
amphibolite country rocks.

Few northwestward foliations and lineations within the
Rac coon gab bro in tru sion, par tic u larly the Drgb phase, con trast
with the re gional north east erly fab ric.  They may be due to crys -
tal sort ing, flow dif fer en ti a tion, or lo cal stress re gimes.  How -
ever, the ig ne ous tex tures are in tact in Drgb and subsolidus
de for ma tion is very weak.

Northwestward bed ding strikes and steep dips are mapped.
These are in ter preted to be near the pro jec tion of the nose of a
plung ing anticline mapped by Guidotti (1979) im me di ately east
of the St. George River in the Ten ants Har bor quad ran gle.  A few
lineations in Drgbh/Drd strike north west, but the re main der are
more northerly.

Two northwestward frac tures as so ci ated with changes in
bed ding at ti tudes are mapped.  One is re lated to marked north -
west erly joint ing that has been mapped from Ma ple Juice Cove
into the Waldoboro Pluton Com plex and may be due to a D4 de -
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for ma tion ep i sode (Si dle, 1990).  These clearly post date the Rac -
coon gab bro in tru sions.  The other is a bed ding-plane frac ture on
the north west limb of a large re gional an ti cli nal fold (Guidotti,
1979) whose con tin u a tion is doc u mented by this re con nais sance
work and named the Maple Juice anticline.

Ev i dently, the Rac coon gab bros/diorites in truded the
north ern flank of the Ma ple Juice anticline fol low ing F1/F2 fold -
ing and in this re con nais sance area strad dles its nose.  Much of
the in tru sion here is made up of Drgbh, and con tacts with Drd are 
un cer tain.  Hy brid tonalitic granioids oc cur, and at least one part
of the lensoidal sheet-like in tru sions is eroded, ex pos ing rocks of 
the Benner Hill For ma tion(?).  Its west limb must fade and/or
abruptly swing north east ward near Hornbarn Cove.  Re gional
fab ric strikes north east erly from west of Hornbarn Cove.

One brown 0.9 m orthopyroxene-rich auto-in truded dike is
mapped in the Waldoboro East quad ran gle.  Three other dikes in -
clude black apha ni tic bas alts(?) and am phi bo lite in the Friend -
ship quad ran gle.  Aplit ic net-vein ing (e.g. Harthorne Point)
helps dis tin guish gab bros from tran si tional dioritic va ri et ies.
The most ex ten sive net-vein ing in the re con nais sance area oc -
curs ad ja cent to the in ferred St. George River Fault (Hussey,
1971).

Lo cal shear ing, gneissic fo li a tion, and xe no liths of
granodiorite and Benner Hill (?) quartz ite in Drgbh oc cur along
part of the east ern con tact be tween Dmgd and Drgb/Drgbh.  Re -
ac tion zones around the gra nitic xe no liths are clearly ev i dent.
These ob ser va tions sug gest that the gab bros are youn ger than
Dmgd or pos si bly mixed with sim i lar gra nitic magmas during
emplacement.

Hy brid granitoids east ward to ward Dshg are ev i denced by
microgranitoid swarms and at ten u ated and min gled-type
tonalitic en claves (Vernon et al., 1988).  These oc cur in the un de -
fined Drd of the Rac coon gab bro in tru sion and prox i mal to gran -
ites and tonalites near and within Dshg.  The min gling of sim i lar
vis cous granitoid mag mas as so ci ated with the Spruce Head
pluton may ac count for the wisps and lobate embayed mar gins of 
these attentuated enclaves.

Gra da tions among the microgranitoid en clave swarms oc -
cur ex clu sively within the quartz diorites and diorites.  Mapped
en claves oc cur largely in Drd and less com monly on Crotch Is -
land.  They are al ways fusiform and have ei ther sharp or dif fuse
bound aries.  They are strik ingly sim i lar to the Dwqd phase of the
Waldoboro Pluton Com plex (Si dle, 1990).  It could not be de ter -
mined if the microgranitoid bound aries ex hib ited a pre ferred di -
rec tion of gra da tion.  This may in di cate that mix ing was
heterogenous in this area.

PRELIMINARY  CHEMICAL  ANALYSES

Rock chem is try data for five sam ples are re ported in Ta ble
3.  The Drgb anal y ses sup port its gabbroic mineralogic com po si -
tion.  Sam ple WE589 rep re sents a noritic gab bro with
mesocumulate orthopyroxenes.  Sam ples WE584 and WE602
are more mas sive fine-grained normal gabbros.
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TA BLE  3:  GEO CHEM I CAL  ANAL Y SES  OF  SE LECTED  SAM PLES
FROM   THE  RAC COON  GAB BRO  (Drgb),  THE  SPRUCE  HEAD

GRAN ITE  (Dshg),  AND  THE  MEDUNCOOK  GRANITOIDS  (Dmgd).

F-13-1 WE-60-2 WE-58-9 WE-58-4 WE-59-1
(Dshg) (Drgb) (Drgb) (Drgb) (Dmgd)

SiO2 68.9 49.6 48.7 50.0 65.0
Al2O3 14.2 15.1 14.9 16.2 15.5
CaO 1.55 10.9 11.90 9.64 1.72
MgO 0.96 8.87 10.24 6.43 0.17
Na2O 3.08 1.24 1.24 2.23 6.09
K2O 4.73 0.17 0.17 0.12 3.59
Fe2O3 3.04 11.4 10.40 13.40 6.63
MnO 0.05 0.25 0.32 0.25 0.26
TiO2 0.50 1.61 2.33 1.61 0.43
P2O5 0.16 0.31 0.29 0.31 0.06
LOI 1.08 0.1 0.49 0.23 0.54
To tal 98.25 99.52 100.98 100.42 99.99

Rb 212 38 11 22 138
Sr 147 623 242 531 94
Y 45 23 23 19 88
Zr 156 <10 <10 <10 816
Nb 19 19 18 18 61
Ba 528 88 94 113 482
Be 4 nd 5 nd 10
Cs 3 nd <0.5 nd 63.8
Li nd nd nd nd nd
B 10 nd <10 nd 10
F nd nd nd nd nd
Pb 18 nd <2 nd 8
Th 9.6 nd <0.5 nd 6.7
U 2.3 nd <0.5 nd 2.8
Hf 5 nd 1 nd 19
Ta 1 nd 1 nd 4
Sc 8.7 nd 39.4 nd 3.1
Zn 49 nd 160 nd 210
V 58 nd 480 nd 14
Cr 120 nd 100 nd 75
Co 8 nd 36 nd 2
Ni 9 nd 419 nd 1
Cu 2 nd 19 nd 3.5
La 21.7 nd 8.5 nd 21.9
Ce 53 nd 27 nd 58
Nd 24 nd 15 nd 36
Sm 5.1 nd 3.4 nd 7.2
Eu 1.3 nd 2 nd 3.1
Tb 1.1 nd 0.8 nd 1.3
Yb 3.3 nd 2 nd 3.8
Lu 0.49 nd 0.32 nd 0.54
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AP PEN DIX  A
PRE LIM I NARY  FIELD  SUM MARY  OF  THE   WALDOBORO  PLUTON  COM PLEX

Dwg:  Biotite muscovite, weekly foliated, medium-grained,
equigranular granite; locally massive; occasionally muscovite 
predominant; pink gray (5 YR 8/1) to light medium-gray
(N6-N7); weathers to gray orange-pink (10 R 8/2) to very
pale-orange  YR 8/2); CI < 30; schlieren common; locally
porphyritic sheets and irregular bodies.

Dwgt:  Tourmaline-bearing, non-foliated, medium to coarse-grained, 
granite; locally porphyritic lenses; muscovite predominant
over biotite; pinkish gray (5 YR 8/1) to very light-gray (N8);
weathers to chalky, very light gray (N8);     CI <  30.

Dwgn:  Garnet-bearing, foliated, medium to coarse-grained granite,
locally gneissic and gradational to granodiorite where femic
mineral segregations and clots common; biotite predominant
over muscovite; rare amphibole; CI  < 50; grayish orange-pink 
(5 YR 7/2), yellow gray (5 Y 8/1), pink gray (5 YR 8/1) to
greenish gray (5 GY 6/1) in gneissic varieties; ubiquitous
schlieren and abundant boudinaged metasedimentary
enclaves including large inliers of Bgs; neosomes common
with nebulitic structures and gradational with Bgs; locally
porphyroblastic; abundant porphyritic sheets and lenses;
abundant pegmatoid dikes, sheets, and irregular bodies;
stromatic and folded-type migmatites common and continue
beyond mapped Dwgn.

Dwgl:  Leucocratic fine to medium-grained, weakly to non-foliated
equigranular granite; occasional garnet; CI<25; very
light-gray (N8) to pale pink (5 RP 8/2); rarely bluish white (5
B 9/1) in quartz rich varieties; includes numerous pods and
lenses; rare enclaves.

Dwqd:  Weakly foliated to strongly lineated medium to very
coarse-grained quartz diorite; CI < 70; dark greenish-gray (5
GY 4/1), greenish gray (5 G 6/1), to green black (5 GY 2/1);
biotite and amphibole proportions variable; rare quartz
augens; abundant metasedimentary and autolithic (?)
enclaves; locally gradational with Bgs amphibole schists with
feldspar porphryoblasts; rare garnet; includes smaller mapped
bodies within Dwgn.

Dwgr:  Isolated shear pods and irregular lenses of medium to
coarse-grained uralitized gabbro in Dwqd/Bgs amphibole
schist; green black (5 GY 2/1).

Dwgp:  Feldspathic, sheared porphyroblastic meta-granite porphyry;
locally augens  11 cm with visible grain pressure shadows in
protomylonite; ubiquitous enclaves of Bgs (?), locally several
tens of meters; associated non-aligned quartz and feldspar
laths in porphyry sheets and irregular bodies.

Dwga:  Leucocratic, fine sugary to medium-grained, weak to
nonfoliated aplit ic  muscovite-granite;  occasional
garnet-bearing; very light-gray (N8), white (N9), to pink gray
(5 YR 8/l); rare xenoliths; rare lit-par-lit.

P/A:  Pegmatite bodies mapped include dikes greater to or equal
than 1 m and an irregular body in Dwgp; simple zoned types
predominate in, T1, T2, T3A, and T4; rare beryl complex type in
T2, rare spodumene-lepidolite complex zoned in T3B; locally
well-developed garnet-bearing rhythmically layered sheets
and dikes in T3; Aplites are less common.

M:  Porphyritic diabase dikes; rare aphanitic basalt; black (N1)to
dark gray (N3); rare spheroidal weathering to Feox ochres.

DOb (undiff.):  Bucksport Formation (in mapped area): predominantly,
alternating biotite gneiss and biotite-amphibolite gneiss;
occasional amphibolite; locally meta-graywacke and
meta-pelite with pronounced slaty cleavage; locally
garnet-sillmanite schist and tourmaline schist; generally
fine-grained and fine banding <3 cm common in gneissic
calc-silicate varieties; commonly gradational to Dwgn;
locally well-developed gross banding with paleosomes;
alternating greenish-gray (5 G 4/1) with yellowish gray (5 GY
8/1) to very light-gray (N8) with medium light-gray (N6);
weathering to very dusky red (10 R 2/2) and dusky brown (5
YR 2/2) largely in meta-pelite members.

DObsh:  Garnet-sillmanite schist and tourmaline schist; two
continuous mapped units shown; numerous smaller beds,
enclaves convoluted with neosomes of Dwgn.

Obh (undiff.):  Benner Hill Formation (in mapped area): biotite quartzite;
finely laminated: stromatic migmatites adjacent to Dwgp;
occasional banded amphibolite with meta-graywacke and
meta-pelite; medium gray (N5), medium bluish-gray (5 B 5/1), 
to dark greenish-gray (5 G 4/1); distinctive ribbed weathered
surface and to very dusky-red (10 R 2/2) and dusky brown (5
YR 2/2); occasional protomylonitic to mylonitic streaks and
limited stromatic migmatites bordering Dwgp.
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