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IN TRO DUC TION

The area of the North Windham quad ran gle (see bed rock
map and Fig ure 1) is un der lain by Si lu rian-age meta sedi ments of 
the Cen tral Maine Se quence and by the Late Car bon if er -
ous-Early Perm ian-age mus co vite-bi o tite gran ite and peg ma tite
of the Sebago batholith.  The meta sedi ments are as signed to the
Hutchins Cor ner, Windham, and Rindgemere For ma tions and
oc cupy the re-en trant be tween the main body of the Sebago
batholith and the West brook tongue of the batholith (Osberg et
al., 1985). 

METASEDIMENTARY  ROCKS

Hutchins Cor ner For ma tion

The Hutchins Cor ner For ma tion, orig i nally re ferred to as
the Vassalboro For ma tion (Hussey, 1985; see Osberg, 1988, for
rea son for name change), con sists of thin- to me dium-bed ded
pur plish gray quartz-plagioclase-bi o tite granofels with thin
interbeds of green ish gray calc-sil i cate granofels with
hornblende and spar ing di op side.  Grossularite oc curs oc ca sion -
ally in zoned cal car e ous con cre tions within the biotitic
granofels.  Com mon within this as sem blage are spo radic zones
up to 2 me ters thick of rusty-weath er ing sulfidic bi o tite-mus co -
vite quartz schist, but aluminous pelitic zones are rare.  The
formation is not migmatized.

Windham For ma tion

The Windham For ma tion con sists of metapelite and a thin
unit of meta mor phosed calc-sil i cate and rib bon metalimestone.
The bulk of the for ma tion is thin-bed ded to mas sive bi o tite-mus -
co vite-quartz schist with lo cally abun dant sillimanite, staurolite, 
kyan ite, and gar net, de pend ing on grade of meta mor phism. Thin
interbeds of calc-sil i cate granofels are com mon.  Less com mon

are thin to me dium interbeds of feldspathic and slightly
micaceous quartz ite.  Graded beds are rare.  The calc-sil i cate
mem ber con sists of mod er ately dark brown ish gray quartz-bi o -
tite-cal cite schist, and gray, buff-weath er ing ribbony-bed ded
fine-grained metalimestone (rarely coarsely crys tal lized enough
to war rant the name “mar ble”).  The rib bon lime mem ber crops
out in sev eral nar row belts re peated by fold ing, and is the most
sig nif i cant unit for de ter min ing the struc ture of the meta sedi -
ments.  Rusty-weath er ing zones up to sev eral tens of me ters wide 
are com mon within the for ma tion, par tic u larly close to the rib -
bon lime mem ber, but out crops are not com mon enough for these 
zones to be sep a rately mapped as mem bers of the for ma tion.
None of the rocks of the Windham Formation are significantly
migmatized.

Rindgemere For ma tion

Metapelitic rocks along the west edge of the out crop belt of
the meta sedi ments are ten ta tively as signed to the Rindgemere
For ma tion.  These rocks trend south into sim i lar rocks in the
Standish 7 1/2’ quad ran gle to the south west which were cor re -
lated with the Rindgemere For ma tion by Hussey (1996).

The rocks of the Rindgemere For ma tion con sist of rusty
and non-rusty gray to sil very mus co vite-bi o tite-quartz schist
with staurolite, sillimanite, and gar net at ap pro pri ate meta mor -
phic grade.  Nei ther kyan ite nor an da lu site have been ob served
within the schist, al though blue blades of kyan ite oc cur abun -
dantly in vein quartz in these rocks to the south west in the
Standish quad ran gle.  Com monly as so ci ated with the metapelite
are vari ably thick interbeds and thin-bed ded in ter vals of
quartz-plagioclase-bi o tite granofels.  This granofels is much
more com mon in this band of pelites than in the pelites as signed
to the Windham For ma tion.  The Rindgemere For ma tion in the
North Windham quadrangle is not migmatized.
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Fig ure 1.  Sim pli fied bed rock sketch map for the North Windham area.  Gray rect an gle shows ap prox i mate lo ca tion of the North
Windham 7.5' quad ran gle.  Let ter sym bols are as fol lows:  SOhc = Hutchins Cor ner For ma tion, Sw = Windham For ma tion, Cg =
gran ite and re lated ig ne ous rocks (mod i fied from Hussey, 1985).



INTRUSIVE  ROCKS

In tru sive rocks shown on the North Windham map sheet
in clude granitoid rocks of the Sebago batholith and sub or di nate
lenses within the meta sedi ments, and ba salt dikes of prob a ble
Me so zoic age.  Out crops of the Sebago batholith gran ite in the
north ern and west ern parts of the map area are sparse due to the
ex ten sive gla cial till cover, but the con tact can be mapped with
rea son able cer tainty on the ba sis of the com po si tion of boul ders
in the till.  North and west of the con tact as shown, the boul ders
are al most en tirely of me dium-grained, rel a tively even tex tured
light gray bi o tite-mus co vite gran ite.  In the area of the south east -
ern cor ner of the map sheet, out crops are more nu mer ous.  This
part of the pluton con sists of more het er o ge neous granitoid rocks 
in clud ing two-mica gran ite, fine-grained me dium gray slightly
fo li ated bi o tite granodiorite, quartz diorite, and gra nitic peg ma -
tite.  Small len tic u lar bod ies on the south east ern edge of the map
sheet con sist of sim i lar fine-grained slightly fo li ated gran ite and
granodiorite.  Nu mer ous in di vid ual oc cur rences of peg ma tite
with bi o tite, mus co vite, black tour ma line (schorl), and gar net
oc cur within the meta sedi ments.  All of the sep a rate small
granitoid oc cur rences are prob a bly re lated in gen e sis and age to
the Sebago batholith.  Tomascak et al. (1996) re port a U/Pb
monazite age of 293æ2 Ma for gran ite of the Sebago batholith.
Aleinikoff et al. (1985) re port U/Pb monazite ages of 272 Ma for
a pink phase and 282 Ma ages for a gray phase of the batholith.
The U/Pb age on zir con from the Sebago batholith of 325 æ 3 Ma
re ported by Aleinikoff et al. (1985) would ap pear to be too old,
and Tomascak et al. (1996) suggest that the zircons may have
experienced complicated lead loss by metamictization.

Ba salt dikes and sills oc cur rel a tively in fre quently in the
North Windham 7 1/2’ quad ran gle.  Most are dark, apha ni tic,
non-por phy ritic bod ies rang ing from 6 inches to 3 feet across.
No ra dio met ric ages are avail able, but they are of prob a ble late
Tri as sic to Jurassic age.

STRATIGRAPHIC  CORRELATIONS

The fol low ing cor re la tion of the rocks of the North
Windham area with the well-known strati graphic se quence of
the Waterville area is based on lithic sim i lar ity:

North Windham area Waterville area
Rindgemere For ma tion Sangerville For ma tion
Windham For ma tion Waterville For ma tion
Hutchins Cor ner For ma tion Hutchins Cor ner For ma -
tion

Rocks of the Hutchins Cor ner For ma tion have been
mapped on the east side of the North Windham quad ran gle
around the West brook prong of the Sebago batholith and from
there north east ward into the south-cen tral Maine area.  Within
the North Windham quad ran gle, this is the low est unit of the
Cen tral Maine Sequence.

The Windham For ma tion is in ter rupted from its con tin u a -
tion with metasedimentary rocks to the north east by the Sebago
batholith (Fig ure 1).  Be cause of the lack of con ti nu ity with the
Cen tral Maine Se quence on strike in south-cen tral Maine, the
writer (Hussey, 1971) gave this metapelite and metalimestone
for ma tion a sep a rate name, cor re lat ing it with the Waterville For -
ma tion on the ba sis of lithic sim i lar ity.  This cor re la tion is con -
firmed in this study.  Con se quently the Windham For ma tion, like 
the Waterville For ma tion, is re garded to lie con form ably above
rocks of the Hutchins Corner Formation.

The writer (Hussey 1971) re ported on what was at the time
re garded to be a crit i cal lo cal ity for top ping sense within the
Windham and Hutchins Cor ner se quence.  Where U. S. Route
202 crosses over the Pleas ant River (near the north east ern cor ner 
of the North Windham quad ran gle), both the east ern and west ern 
con tacts of the rib bon metalimestone mem ber with sur round ing
metapelite of the Windham For ma tion are ex posed. Within the
metapelites ad ja cent to these con tacts (1 me ter on the west and
1.5 me ters on the east) are slightly more quartzose beds 3 to 5 cm
in thick ness which ap peared to be crudely graded, with tops to
the south east at both con tacts.  The con se quence of this top ping
sense is to place the Hutchins Cor ner For ma tion above the
Windham For ma tion, which was in agree ment with the strati -
graphic or der re ported by Osberg (1968) for the cor re la tives of
these for ma tions in the Waterville area at the time.  This does not
agree with the re vised in ter pre ta tion of Osberg (1988) in which
he now places the Hutchins Cor ner For ma tion be low the
Waterville For ma tion, and in which the Sangerville For ma tion is
con form ably ABOVE the Waterville For ma tion.  In draw ing the
cor re la tions to the North Windham area we are con fronted with
the ques tion of ei ther be liev ing the lihologic sim i lar i ties or
adopt ing the top ping sense sug gested by graded beds at the rib -
bon lime con tact.  Af ter re ex am in ing these “crit i cal” graded
beds, I con clude that grad ing is too crude as to overide the lithic
se quence cor re la tion with the for ma tions in the Waterville area.
Un til new and more re li able top ping ev i dence is found, I opt for
the lithic cor re la tions with the Waterville area, and the
consequent superposition of the Windham Formation above the
Hutchins Corner.

The belt of pelitic rocks on the west side of the map sheet
be tween the Hutchins Cor ner out crop belt and the Sebago
batholith, here as signed to the Rindgemere For ma tion, has been
mapped into the North Windham area from the Standish and
Bux ton ar eas to the south east. These rocks are cor re lated by
Hussey (1989) with the Sangerville For ma tion in the south-cen -
tral Maine area (Osberg, 1988), on the ba sis of lithic sim i lar ity.
For merly, this pelitic belt was mapped as part of the Windham
For ma tion, but this in ter pre ta tion is now abandoned because: 

1)  These rocks,  with the mod er  ate amount  of
metasandstone, have a closer lithic sim i lar ity to the Sangerville
For ma tion than to the Waterville For ma tion. 

2) No rocks sim i lar to these pelites are known to ex ist be -
low the Hutchins Cor ner For ma tion in south-cen tral Maine, or
its equiv a lent in the Rangeley area. As a con se quence, the con -

Bedrock geology of the North Windham quadrangle, Maine

3



tact be tween the Rindgemere and Hutchins Cor ner For ma tions
can not be con form able. The Waterville For ma tion is be lieved to
be miss ing, and thus, the con tact is in ferred to be a fault as
discussed below.

STRUCTURE  AND  METAMORPHISM

The struc ture of the North Windham 7 1/2’ quad ran gle is
dom i nated by slightly over turned north west-verg ing F2 folds.
Ax ial planes trend uni formly north-north east, and axes vary
from hor i zon tal to gently north east-plung ing.  No ev i dence of
early re cum bent F1 folds has been ob served.  No par a sitic folds
of ei ther gen er a tion have been seen in out crop, and the ma jor
fold pic ture has been de ter mined pri mar ily on across-strike rep e -
ti tion of the rib bon metalimestone mem ber of the Windham For -
ma tion.  Ste reo grams of bed ding (Fig ure 2a) and schistosity
(Fig ure 2b) il lus trate the gen eral uni for mity of struc ture in the
meta sedi ments of the North Windham quad ran gle. A crenulation 
lineation (axes of small chev ron-style folds of schistosity)
plunges uniformly to the northeast (Figure 2c).

The con tact be tween the Hutchins Cor ner and Rindgemere
For ma tions is in ferred to be a ma jor thrust fault, and may rep re -
sent the ex ten sion of the Messalonskee Lake fault rec og nized by
Osberg (1988) in the south-cen tral Maine area.  The thrust-fault
in ter pre ta tion is based on the ab sence of the Waterville For ma -
tion be tween the Rindgemere and Hutchins Cor ner For ma tions.
The same re la tions in the south-cen tral Maine area led Osberg
(1988) to rec og nize the fault orig i nally.  The in ferred thrust fault
must pre date the de vel op ment of F2 folds be cause both for ma -
tions re main jux ta posed across sev eral F2 folds in the Standish
area (Hussey, 1996; Figure 1).

The rocks of the North Windham quad ran gle have been
meta mor phosed to the am phi bo lite fa cies (staurolite through
sillimanite zones).  This is a lo cal ized area of Barrovian meta -
mor phism char ac ter ized by the ap pear ance of kyan ite in stead of
an da lu site in the meta mor phic fa cies se ries.  De tails of meta mor -
phism have been de scribed by Thomson and Guidotti (1988),
and meta mor phic zones mapped by them are shown in Fig ure 3.
They in ter pret the Barrovian type meta mor phism to be a static

post-tec tonic Car bon if er ous event re lated to the un der side of the
Sebago batholith.  Sur round ing ar eas are char ac ter ized by Aca -
dian-age Buchan fa cies se ries meta mor phism in which the lower
pres sure alu mi no sili cate polymorph, an da lu site, is pres ent.
Barrovian meta mor phism is re stricted to the reentrant along the
south edge of the Sebago batholith, and it is pos si ble that this
rep re sents a deeper part of the crust (char ac ter ized by higher
pres sure dur ing lat est stages of metamorphism) that has been
uparched during the Mesozoic (Figure 3).
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Fig ure 2.  Bed ding, schistosity, and lineation ori en ta tions, North Windham 7.5' quad ran gle, Maine:  a.  Poles to bed ding, b.  Poles to
schistosity, c.  Lineation (mostly axes of mi nor crenulations).
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Fig ure 3.  Barrovian meta mor phic zones and isograds in the North Windham area as mapped by Thomson and Guidotti (1988).
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