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IN TRO DUC TION

Rocks of the Standish 7 1/2’ quad ran gle in clude a small va -
ri ety of ig ne ous rocks rang ing in age from De vo nian to Me so -
zoic, and meta mor phosed sed i men tary rocks of the lower part of
the Cen tral Maine Se quence of Si lu rian age.  Out crops are gen er -
ally rather sparse be cause of ex ten sive cover of di verse glacial
sediments. 

STRATIGRAPHY

Windham For ma tion

The name “Windham” was pro posed by Hussey (1971) for
pelitic, psam mit ic, and cal car e ous metasedimentary rocks ex -
posed in the gen eral Windham area, south west of the Sebago
batholith. The Windham For ma tion oc cu pies two synformal
belts trending north-north east through the Standish quad ran gle. 
A third belt, ex tend ing north-north east ward from Bonny Ea gle
in the north west ern edge of Hollis Town ship and orig i nally in -
cluded with the Windham For ma tion (Hussey, 1971, 1985), is
sep a rated in this re port and ten ta tively cor re lated with the
Rindgemere Formation.

The prin ci pal li thol ogy of the Windham For ma tion is
nonmigmatized gen er ally brown ish gray fine-grained non- to
slightly rusty-weath er ing mas sive to thin bed ded bi o tite-mus co -
vite-gar net schist, lo cally with staurolite, kyan ite, and/or
fibrolitic sillimanite.  Kyan ite has only been seen in out crop and
in thin sec tions of the metapelites north of the Standish map area
in the North Gorham area.  Kyan ite does oc cur within the
Standish quad ran gle in rocks ten ta tively cor re lated with the
Rindgemere For ma tion (see dis cus sion be low).  Thin interbeds
of quartz-bi o tite-mus co viteægar net granofels and granulose
schist  and rarely calc-sil i cate granofels oc cur through out the
for ma tion.  Near the mid dle of the for ma tion in ex po sures to the
north of the Standish map sheet is a 60-100 me ter thick
ribbony-bed ded brown ish gray weath er ing metalimestone and
calc-sil i cate mar ble.  A sin gle out crop of calc-sil i cate granofels
in the south east ern belt of the Windham For ma tion may rep re -

sent the only exposure of this ribbon limestone member of the
formation.

Hutchins Cor ner For ma tion

The most ex ten sive unit of the Standish quad ran gle con -
sists of rocks of the Hutchins Cor ner For ma tion which was orig i -
nally mapped in the Waterville area as the Vassalboro For ma tion
(Osberg, 1968). Osberg (1988) dem on strated that rocks of the
Vassalboro type area in clude strati graphic in ter vals above, as
well as be low, the Waterville For ma tion, hence he rec om mended 
against use of the name “Vassalboro.”  In the Palermo area of
cen tral Maine, he pro posed the name “Hutchins Cor ner” for
rocks stratigraphically be neath the Waterville Formation
(Osberg, 1988).

The prin ci pal li thol ogy is me dium brown ish to pur plish
gray quartz-plagioclase-bi o tite-hornblende granofels with thin
interbeds of buff-weath er ing me dium green ish gray calc-sil i cate 
granofels.  One to five-me ter thick zones of rusty-weath er ing
pyrrhotitic quartz-mus co vite-bi o tite schist are com mon
through out the for ma tion.  The best ex po sure of this for ma tion is
the ki lo me ter-long dry chan nel of the Saco River at Bonny Ea gle
where there is a nearly con tin u ous out crop that in cludes all the
lithologies of the for ma tion.  The Hutchins Cor ner For ma tion is
not migmatized within the Standish quadrangle.

Un named Schist (Rindgemere For ma tion?)

Rusty and non-rusty-weath er ing pelitic rocks oc cupy an
antiformal belt ex tend ing north-north east from the Saco River
near Bonny Ea gle to and be yond the Standish area.  These rocks
were orig i nally in cluded with the Windham For ma tion, but are
sep a rated from that for ma tion in this re port on struc tural and lith -
o logic grounds.  Rocks of this belt in clude slightly to very
rusty-weath er ing mus co vite-quartz-bi o tite-staurolite schist, lo -
cally with sillimanite and kyan ite; mus co vite-bi o tite quartz
schist; and quartz ite.  In gen eral these rocks are richer in mus co -
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vite, and rust ier weath er ing than pelitic rocks of the two belts that 
are mapped as Windham For ma tion. The po si tion of these rocks
stratigraphically be low the Hutchins Cor ner For ma tion is sug -
gested by the con sis tent north east erly plunge of par a sitic folds in 
the Hutchins Cor ner For ma tion ex posed in the dry chan nel of the 
Saco River.  The ten ta tive cor re la tion of these pelitic rocks with
the Rindgemere For ma tion is sug gested by the wid en ing of the
antiformal belt to the south west and off the west ern edge of the
map into the main out crop belt of the Rindgemere For ma tion in
the Limington 7 1/2’ quad ran gle to the west.  Al ter na tively, these
pelitic rocks may be in ter preted as a lens within the Hutchins
Corner Formation, thus eliminating the antiform.

INTRUSIVE  ROCKS

Fo li ated Granodiorite at Bonny Ea gle

This rock unit is ex posed in the south ern quar ter of the dry
chan nel of the Saco River at Bonny Ea gle.  No other ex po sures
are known.  This is a me dium gray, fine to me dium grained mod -
er ately fo li ated bi o tite-hornblende granodiorite.  Near the con -
tact with the host Hutchins Cor ner For ma tion, it is finer grained
and more strongly foliated.

Two-Mica Gran ite

Parts of two small plutons of me dium grained slightly fo li -
ated to mas sive light gray bi o tite-mus co vite-gar net gran ite crop
out in the north west ern part of the Standish quad ran gle.  The
south ern pluton is lo cated just west of the Saco River at Bonny
Ea gle, and the north ern pluton is lo cated just east of Watchic
Pond in the north west ern cor ner of the map.  Both plutons are
mostly ex posed in adjacent quadrangles.

Ba salt and Diabase

Ba salt and diabase sills and dikes rang ing from 1/4 to 3 me -
ters in width in trude all other rock units of the Standish quad ran -
gle. These are par tic u larly com mon in the ex po sures of the
Hutchins Cor ner For ma tion in the Bonny Ea gle dry chan nel of
the Saco River, and in the area just west of Standish vil lage.  A
1/2 to 1 me ter-wide dike at the north ern-most ex po sure in the dry
chan nel, just be low the dam, has large ultra mafic mantle
xenoliths. 

AGE  AND  CORRELATION  OF  UNITS.

The Windham For ma tion was first mapped by Pendexter
(1949) who re ferred to it as the Lit tle River for ma tion, but the
name was never for mal ized, nor used in a pub lished jour nal or
guide book. Gates (1961), un aware of this in for mal us age,
adopted it and for mal ized the name Lit tle River For ma tion for
rocks in the Eastport-Cut ler area.  Be cause of this for mal pre -
emp tion, the writer pro posed the name Windham For ma tion for

the rocks in the greater Windham area.  The type lo cal ity for this
for ma tion is the ex po sure at the base of the dam at the south end
of Dundee Pond near North Gorham.  This ex po sure con tin ues
about 200 m south of the dam, and in cludes the rib bon lime stone
mem ber of the for ma tion.  The Windham For ma tion is cor re lated 
with the Waterville For ma tion of the Augusta-Waterville area
(Osberg, 1968) on the ba sis of lithic sim i lar ity. It is now re garded 
to be stratigraphically above the Hutchins Cor ner For ma tion, but 
when first mapped by the writer, the strati graphic or der was just
the op po site on the ba sis of cor re la tion with the Waterville sec -
tion.  Osberg (1968) orig i nally re garded the Waterville For ma -
tion to be the high est unit of that sec tion, with the May flower Hill 
For ma tion at the base, but now re gards the Hutchins Cor ner For -
ma tion to be the basal unit (Berry and Osberg, 1988).  The
Windham For ma tion is in ferred to be Early to Mid dle Si lu rian in
age on the ba sis of the cor re la tion with the Waterville For ma tion
which has been dated as Early to Middle Silurian on the basis of
graptolite fossils at a few central Maine localities.  

The Hutchins Cor ner For ma tion is trace able di rectly to the
Augusta-Waterville area around the east mar gin of the Sebago
batholith, into rocks that are in ferred to be the base of the Cen tral
Maine Se quence, and hence be neath the Waterville For ma tion.
The Hutchins Cor ner For ma tion is re garded to be Late Or do vi -
cian to Early Si lu rian in age by its con form able strati graphic po -
si tion be neath the fossiliferous Waterville Formation. 

Pelitic rocks here in cluded ten ta tively with the Rindgemere 
For ma tion were orig i nally mapped with the Windham For ma -
tion.  The out crop belt of these rocks is in ferred to be an
antiformal fold with the Hutchins Cor ner For ma tion on ei ther
limb.  The plunge of this fold is in ferred to be to the north on the
ba sis of (1) the plunges of mi nor folds of the Hutchins Cor ner
For ma tion in the dry chan nel of the Saco River at Bonny Ea gle
just to the south east, and (2) the wid en ing of the out crop belt of
these pelitic rocks to the south west to ward the gen eral out crop
area of the Rindgemere For ma tion in the Limington quad ran gle.
The po si tion of these pelites, con form ably be neath the Hutchins
Cor ner For ma tion raises the prob lem of what they may cor re late
with in the Cen tral Maine Se quence of the Rangeley area
(Osberg and oth ers, 1985).  A more ten a ble cor re la tion of the
Rindgemere For  ma t ion is  with  rocks  of  the
Rangeley-Seboomook se quence to the north (Hussey, 1989).  A
better un der stand ing of the re la tions of these pelitic rocks with
the pelitic rocks of the Rindgemere For ma tion to the west is
needed be fore any correlation and age can be stated with
reasonable certainty.

Ra dio met ric dates are not avail able for the two small gra -
nitic plutons, the granodiorite, or any of the mafic dikes. The
gran ite plutons are lithologically sim i lar to the nearby Sebago
gran ite and Lyman gran ite which have ages of 280 and 325 MA
re spec tively (Aleinikoff and oth ers, 1985), but they are also sim -
i lar to many two-mica gran ites of cen tral Maine that give De vo -
nian ages.  Con se quently the ages of these two mi nor plutons are
in di cated as De vo nian to Late Car bon if er ous.  The fo li ated
granodiorite is not con strained by any ra dio met ric ages or crit i -
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cal field data, but is prob a bly older than the two-mica gran ites on
the ba sis of the fo li a tion.  Ba saltic and diabasic dikes cut and
hence are youn ger than the granodiorite and two-mica gran ites. 
The youn ger limit of their age is un known, but they are sim i lar to
mafic dikes else where in New Eng land that are probably Late
Triassic to Early Cretaceous in age.

STRUCTURE

The struc ture of the Standish quad ran gle is dom i nated by
two ma jor syn clines in which the Windham For ma tion is ex -
posed, the in ter ven ing anticlines which ex pose the Hutchins
Cor ner For ma tion, and a third anticline on the north west that
pre serves the Rindgemere(?) For ma tion.  Des ig na tion of these
struc tures as anticlines and syn clines is ten u ously based on the
ge om e try of par a sitic folds of the Hutchins Cor ner For ma tion
ex posed in the dry chan nel of the Saco River at Bonny Ea gle. 
The at ti tude of ax ial planes of these folds av er ages N 24° E, 32°
SE,  and axes av er age N 47° E, 30°.  They are slightly over turned
to the north west.  Fig ure 1 is a plot of poles to bed ding show ing
fairly con sis tent steep dips to the southeast throughout the
quadrangle.

Schistosity (Fig ure 2) al though gen er ally par al lel to bed -
ding shows more vari abil ity, prob a bly re flect ing two dis tinct
schistosity-pro duc ing events.  The later schistosity is gen er ally
much gen tler, with vari able strikes, and is not re flected in par al -
lel ism or subparallelism to bed ding.  Sim i lar struc tural re la tions
in the area just east and north east of the Lyman pluton are ap par -
ently re lated to the in tru sion of the Lyman pluton (Hussey, 1985;
Marvinney and oth ers, 1995).  The later gen tler schistosity in the
Standish quad ran gle may sim i larly be re lated to in tru sion of mi -

nor gran ite plutons, some of which may not be ex posed at the
pres ent ero sion level.  Fig ures 3 and 4 are plots of a lim ited num -
ber of min eral and crenulation lineations. The crenulation
lineation is quite con sis tent with an av er age trend of N 50° E, 28.  
Min eral lineation is more vari able, but the num ber of data points
is too small to be statistically significant.
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Fig ure 1.  Lower hemi sphere equal area plot of poles to bed ding,
Standish 7 1/2’ quad ran gle, south west ern Maine.

Fig ure 3.  Lower hemi sphere plot of min eral lineation, Standish 7 1/2’
quad ran gle, south west ern Maine.

Fig ure 2.  Lower hemi sphere plot of poles to schistosity, Standish 7 1/2’
quad ran gle, south west ern Maine.
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Fig ure 4.  Lower hemi sphere plot of crenulation lineation, Standish
7 1/2’ quad ran gle, south west ern Maine.
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