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INTRODUCTION

Geo logic map ping of the New field quad ran gle was ini ti -
ated in 1965 as part of the re gional bed rock map ping pro gram of
the Maine Geo log i cal Sur vey.  Work was car ried on in ter mit -
tently be tween 1965 and 1971 con cur rently with map ping ad ja -
cent quad ran gles.  A pre lim i nary re port (Gilman, 1978) was
pub lished in 1978.  The pres ent map and text have been re vised
to en com pass the new in ter pre ta tions re sult ing from work by
Eusden et al. (1984) in New Hamp shire.  Tra di tional meth ods of
pace and com pass tra verses, sam ple col lect ing, and petrographic 
ex am i na tion were em ployed.  In ad di tion, pre lim i nary geo chem -
i cal work has been done on the Abbott Mountain pluton.

The re lief is mod er ate, reach ing a max i mum of 700 feet on
Saw yer Moun tain in the north east cor ner of the quad ran gle.  The
re gion is hilly with thick gla cial de pos its fill ing the low lands,
com monly caus ing small lakes and ponds, many of which have
had their lev els raised by the con struc tion of small dams at their
out lets.  The area is eas ily ac ces si ble by tar or gravel roads.  Bed -
rock is gen er ally well ex posed at the higher el e va tions, but
poorly exposed in the valleys.

The New field quad ran gle (Plate 1) is un der lain by ig ne ous
and meta mor phic rocks of Pa leo zoic and Me so zoic age.  Rocks
of the Rindgemere For ma tion of Siluro-De vo nian age have been
meta mor phosed and de formed un der sillimanite-zone con di -
tions, pro duc ing mica schists and magnetites, sul fide (“rusty”)
schists, and lime-sil i cate granulite.  Sillimanite is ubiq ui tous,
staurolite and an da lu site are lo cally pres ent, but kyan ite is ab -
sent.  The dip of the bed ding/schistosity is gen tle over much of
the quad ran gle with strikes trending north and north west across
the re gional north east struc tural grain of south ern Maine.  The
sed i ments were meta mor phosed, folded, and in truded by gra -
nitic rocks dur ing and fol low ing the Aca dian orog eny in De vo -
nian time.  A group of five post-tec tonic alkalic stocks of
Me so zoic age is aligned north-south through the center of the
quadrangle.

DESCRIPTION  OF  THE  METASEDIMENTARY 
ROCKS

All of the metasedimentary rocks of the quad ran gle have
been as signed to the lower and up per mem bers of the
Rindgemere For ma tion of the Shapleigh Group as de fined by
Hussey (1968, 1984).

Lower Mem ber

The lower mem ber con sists of a va ri ety of pelitic schists,
rusty weath er ing sul fide-bear ing schists, and lime-sil i cate
granulite.  Red dish-brown to gray, me dium-grained mus co -
vite-bi o tite-gar net-sillimanite schists and migmatites are the
most abun dant rock type; mi nor lith o logic vari a tions within this
group could not be mapped sep a rately due to their lim ited ex po -
sure.  Sillimanite is pres ent in the pelites through out the quad ran -
gle, but staurolite and an da lu site have been found only along the
east ern mar gin.  All of the metasedimentary rocks show a con -
spic u ous fo li a tion that is gen er ally par al lel to compositional lay -
er ing where the lat ter is pres ent.  In some cases the compositional 
lay er ing is likely due to meta mor phic dif fer en ti a tion, but in other 
in stances, par tic u larly in the non-migmatized schists, it con sists
of al ter nat ing sandy and pelitic units that are in ter preted to be
orig i nal bed ding.  It is in ex po sures of the latter that bedding and
foliation are sometimes at oblique angles.

The habit of mus co vite is dis tinc tive.  In the migmatites,
large (2 to 4 cm) porphyroblasts of mus co vite have de vel oped
across the schistosity.  On the other hand, in the non-migmatitic
schists, mus co vite and sillimanite clots lie in the plane of the
schistosity, im part ing a dis tinc tive len tic u lar appearance.

Migmatite and non-migmatitic va ri et ies of pelite are found
interlayered through out the quad ran gle.

Rusty weath er ing quartz-mus co vite-feld spar schist has
been mapped as a sep a rate unit in the north east cor ner of the
quad ran gle (west side of Saw yer Moun tain) and in the south near 
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Mousam Lake.  The weath ered sur face is char ac ter is ti cally yel -
low-brown or black due to ox i da tion of dis sem i nated iron sul fide 
in clud ing pyrrhotite.  The rock is com monly gray to white on
fresh frac ture, and the schistosity tends to be ir reg u lar.  Only
those ar eas hav ing nu mer ous ad ja cent ex po sures of rusty schist
are shown on the map.  Sim i lar rusty rocks are oc ca sion ally
found in iso lated out crops, but these have not been con nected on
the map; their locations are indicated on the map by an “R”.

Lime-sil i cate granulite is found in nu mer ous iso lated ex po -
sures in the north west ern half of the quad ran gle and to a lesser
ex tent in the south-cen tral por tion.  The rock is char ac ter ized by
its al ter nat ing, gray-green, 1 to 10 mm lay ers, and gran u lar tex -
ture.  It is usu ally fine- to me dium-grained and con tains thin
interbeds of gray, fine-grained, gran u lar bi o tite-quartz-feld spar
schist.  In ad di tion to quartz, plagioclase, and di op side, which
con sti tute 90% of the rock, grossularite gar net and vesuvianite
are oc ca sion ally abun dant.  Sel dom is there more than a few me -
ters of lime-sil i cate granulite ex posed at any one out crop.  Lack -
ing ev i dence to the con trary, it has been as sumed that all of the
granulite in the north ern and west ern parts of the area lies in the
same gen eral strati graphic in ter val of per haps a few tens of me -
ters.  This zone may also in clude the less extensive exposures in
the Mousam Lake region.  

Up per Mem ber

Schists that have been as signed to the up per mem ber of the
Rindgemere For ma tion are ex posed near Acton and are char ac -
ter ized by well pre served cy clic and some times graded bed ding.
In ad di tion, the con trast be tween the swirly, migmatitic char ac ter 
of the lower Rindgemere For ma tion and the nearly pla nar, “ap -
par ently sim ple” struc ture of the up per Rindgemere For ma tion is 
strik ing.  Bed ding thick ness var ies from a few cen ti me ters to as
much as 75 cm, but does not show such vari a tion within a sin gle
ex po sure.  The beds con sist of micaceous quartz ite and sil -
very-gray mica schist; the lat ter is fre quently char ac ter ized by
the pres ence of “andalumps” (A term coined by Pe ter Rob in son), 
i.e., porphyroblasts of an da lu site, in most cases pseudomorphed
by mus co vite, that cause a lumpy ap pear ance to the schistosity.
The pseudo morphs may be up to 9 cm long and while their long
axes lie within the fo li a tion, they are not aligned to pro duce a
lineation.  Lenses and pods of fine-grained gar net + quartz
(coticule) also char ac ter ize this unit and have been used as an im -
por tant criteria for stratigraphic correlation (Eusden et al.,
1984).

Two ad di tional ar eas within the quad ran gle have ex po sures 
of bed ded schist that pos si bly be long to the up per Rindgemere
For ma tion; on Saw yer Moun tain in the north east cor ner and near 
North Al fred in the south east cor ner.  In the Saw yer Moun tain
area, and es pe cially on Moody Moun tain and Libby Moun tain to
the east (Bux ton and Sebago Lake quad ran gles; Gilman, 1970),
1 to 25 cm thick, graded, cy cli cally bed ded schist and quartz ite
con tain mi nor coticule lenses and are there fore con sid ered as
pos si ble cor re la tives to the rock at Acton.  The rock con tains

abun dant sillimanite as well as oc ca sional staurolite and an da lu -
site.  In the North Al fred area, a thin out crop band of 2 to 5 cm
thick interbedded quartz ite and sil very gray mica schist is ex -
posed at the base of the east ern slope of Fort Ridge.  The rock is
poorly to mod er ately bed ded quartz ite and schist that lo cally dis -
plays good grad ing.  Bed ding thick ness var ies from 6 to 45 cm
and the micaceous lay ers are of ten char ac ter ized by 2 to 5 cm
clots of sillimanite.  Bed ding is ob scured as the rock be comes
more migmatitic to wards the top of the ridge.  No coticule lenses
have been observed from this location.

Rocks of the North Al fred and Saw yer Moun tain ar eas are
pre sented as pos si ble cor re la tives with the up per Rindgemere
For ma tion be cause of sim i lar lith o logic fea tures, i.e., well pre -
served cy clic bed ding, graded bed ding, and, in the Saw yer
Moun tain area, the oc cur rence of gar net + quartz coticule.  But
the dis tances be tween both ar eas and Acton are so great and the
in ter ven ing struc ture so in com pletely un der stood that other
strati graphic in ter pre ta tions may be equally pos si ble.  On the
geo logic map they are in di cated as well-bed ded schist within the
Rindgemere Formation.

CORRELATION  OF  THE  METASEDIMENTARY
UNITS

All of the metasedimentary rocks of the New field quad ran -
gle have been as signed to the Rindgemere For ma tion of the
Shapleigh Group (Hussey, 1968, 1985) of Siluro-De vo nian age.
The for ma tion takes its name from ex po sures in the Salmon Falls 
River near the for mer Rindgemere Sta tion in East Roch es ter,
New Hamp shire (75 m up stream from the US Route 202 high -
way bridge).  Hussey (1968) di vided the for ma tion into up per
and lower parts, and in 1985 for mal ized these to the up per and
lower members.

Ex po sures of the up per mem ber have been traced from East 
Roch es ter, across the west ern side of the Ber wick quad ran gle
and into the New field quad ran gle in the vi cin ity of Acton
(Gilman, 1986).  It is on this ba sis that the well-bed ded schist at
Acton is cor re lated with the up per mem ber.  The re main der of the 
poorly-to-non-bed ded, of ten migmatized metasedimentary
rocks of the New field quad ran gle have been as signed to the
lower mem ber fol low ing Hussey’s work in the Ber wick
quadrangle (1968, 1985).  

In older lit er a ture, the Rindgemere For ma tion was cor re -
lated with the Little ton For ma tion in New Hamp shire (Hussey,
1968; Bill ings, 1956; Quinn, 1953).  How ever, in re cent years
stud ies by Eusden et al. (1984, 1987) in New Hamp shire have
sug gested that the strati graphic se quence there re sem bles that of
the Si lu rian sec tion of cen tral Maine as de scribed by Moench
and Boudette (1970) and traced south ward by Hatch et al. (1983) 
in eastern New Hampshire.

Map ping by Gilman (1986) sug gests that the well-bed ded
schist of the Acton area is cor re la tive to Eusden’s unit S2 which
he cor re lates in part with the Perry Moun tain For ma tion of the
cen tral Maine se quence (Eusden et al., 1984).  The rocks in -
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cluded with the lower mem ber of the Rindgemere For ma tion are
con tin u ous from the south west ern part of the quad ran gle into
Eusden’s unit S1, i.e., migmatized pelites that he sug gests cor re -
late in part to the Rangeley or pos si bly the Sangerville For ma -
tions of the cen tral Maine se quence.  If the lat ter is the case, the
calc-sil i cate granulite of the New field quad ran gle may be cor re -
la tive with the Patch Moun tain Mem ber of the Sangerville For -
ma tion.  Migmatites of the lower mem ber of the Rindgemere
For ma tion are con tin u ous to the north and west where they were
mapped as Little ton For ma tion in the Wolfeboro quad ran gle
(Quinn, 1953) and the Ossipee Lake quad ran gle (Wil son, 1969).
Stud ies by Eusden and oth ers are cur rently un der way in New
Hamp shire to re eval u ate the stra tig ra phy of these rocks in light
of revisions made farther north by Hatch et al. (1983).

Ta ble  1  shows the pro posed cor  re  la  t ion of
metasedimentary rocks of the New field quad ran gle to those of
the cen tral Maine se quence and to Eusden’s sec tion at East
Roch es ter, New Hampshire.

STRUCTURE  OF  THE  METASEDIMENTARY
ROCKS

Mac ro scopic Scale

On the quad ran gle scale, the dom i nant struc ture of the
metasedimentary rocks is the folded, gently dip ping schistosity.
Ex cept as can be shown oth er wise, the schistosity is as sumed to
be par al lel to bed ding.  But at the same time it is in ferred that in
many cases the bed ding has been trans posed so that it is now
“par al lel” to ax ial sur faces of iso cli nal folds.  The only mem ber
of the lower Rindgemere For ma tion that shows con clu sive bed -
ding (other than the schist al ready men tioned) is the calc-sil i cate
granulite.  Bed ding is com monly rep re sented in this rock by 1 to
10 mm thick gray and green lay ers that are par al lel to the
schistosity in as so ci ated schist.  The map shows the struc tural at -
ti tude of the schistosity for the non-bed ded rocks and of bed ding
in the calc-sil i cate granulite and bed ded schists.  For the ma jor ity 
of the quad ran gle, re gional struc tures have been iden ti fied by in -
ter po lat ing be tween ex po sures of calc-sil i cate granulite us ing

the at ti tude of ad ja cent schis tose rocks as a guide.  This re sults in
the strong NW-SE pat tern seen in the north ern half of the quad -
ran gle.  Mi nor folds of schistosity for this re gion show con sis tent 
NW-SE trends with gentle plunges in both directions as do
mineral lineations (Fig. 1).

The map pat tern gen er ated by this method is highly spec u -
la tive for two rea sons.  First, the ex po sures of calc-sil i cate
granulite are widely sep a rated, thus mak ing their con nec tion un -
cer tain.  And sec ond, the gen tle dips of bed ding and schistosity
re quire that to pog ra phy have a pro nounced ef fect on the out crop
pat tern.  The re sult of these two fac tors is that while ex po sures of
calc-sil i cate granulite are ac cu rately in di cated on the map, the
map pat tern gen er ated by in ter po lat ing be tween them is open to
al ter na tive in ter pre ta tions.  Nev er the less, the ex is tence of a
strong NW-SE struc tural grain for the north ern half of the quad -
ran gle is ev i dent.  Fur ther more, the pre dom i nance of south west -
erly dips and the ex is tence of small scale asym met ric folds with
an east erly vergence sug gest that the fold ing con trol ling the map
pat tern is one of west-over-east asym met ric folds having nearly
horizontal, NW-SE trending hinge lines.  (See cross section
B-B).

The NW-SE struc tural trends con tinue into the south east
cor ner of the quad ran gle, where upon strike grad u ally swings
N-S and dip steep ens.  In the Fort Ridge re gion where graded
bed ding is oc ca sion ally pres ent in the schis tose rocks, south -
west-dip ping beds are found both right-side-up and over turned,
in di cat ing tight-to-iso cli nal folds with an east erly vergence as
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TA BLE 1:  STRATI GRAPHIC  COR RE LA TION  OF  SI LU RIAN (?)
METASEDIMENTARY  ROCKS  OF  THE  NEW FIELD  QUAD RAN GLE
WITH  THOSE  OF  CEN TRAL  MAINE,  SE  NEW  HAMP SHIRE,  AND

NORTH ERN  YORK  COUNTY,  MAINE.

York County New field SE N.H. Cen tral Maine

Rindgemere Fm. Rindgemere Fm.
Up per mem ber Up per mem ber Unit S2 Perry Mtn. Fm.
(in part) (in part)

       Sangerville Fm.

Lower mem ber Lower mem ber Unit S1 Rangeley Fm.
(in part)

Fig ure 1.  Equal area di a gram (lower hemi sphere) of mi nor fold axes
and min eral lineations.



de picted in cross-sec tion A-A’.  Ex po sures of calc-sil i cate
granulite are too few in the south to al low in ter po la tion as was
done in the north ern half of the quad ran gle, but it is in ferred that
a similar asymmetric fold style persists.

In the south west cor ner of the quad ran gle the schistosity
dips at gen tle an gles in all di rec tions, but with a slight south ward
pref er ence.  Mi nor fold axes are ori ented NW-SE.  The strike of
bed ding in the calc-sil i cate granulite be tween Great East Lake
and Lovell Lake grad u ally shifts from NE-SW to N-S, while
schistosity in the ad ja cent rocks shows var ied orientations.

Near Acton the well-bed ded up per Rindgemere For ma tion
forms the nose of a ma jor fold with limbs that di verge south ward. 
This is the nose of the Leb a non syncline as de fined by Hussey
(1968).  It ap pears that this is an asym met ric struc ture with steep
to ver ti cal dips on the west limb, gen tle dips on the east limb, and
an ax ial sur face that dips to ward the west.  Thus, in the New field
quad ran gle this struc ture seems to fit well with Hussey’s orig i nal 
in ter pre ta tion of the synclinal na ture of the Leb a non “syncline”.
More re cently how ever, Eusden et al. (1987) and Hussey (1985), 
based on ex cel lent ex po sures along Route 16 north of East Roch -
es ter, New Hamp shire, and on the ap par ent wide spread dom i -
nance of in verted graded beds, have pro posed that very large
ar eas, per haps in volv ing much of the New field quad ran gle, are
un der lain by the in verted limbs of large re cum bent folds that
have them selves been re folded.  Within this con text they have
pro posed that the Leb a non “syncline” is in fact a down ward fac -
ing antiform in which the youn ger, up per Rindgemere For ma -
tion is ex posed be neath the lower Rindgemere For ma tion (Fig.
2).  This rad i cally new in ter pre ta tion war rants fur ther field study. 
For the pres ent I have rep re sented the struc ture as a syncline on
the grounds that this best fits the ev i dence from the New field
quad ran gle.  An asym met ric, antiformal syncline with an ax ial
plane that dips to the west as pro posed by Eusden et al. (1987)
would be ex pected to have a gently dip ping west limb and a steep 
east limb; this is just the op po site from the in ferred ge om e try for
the ex po sures in the Acton area.  Cross-sec tion A-A’ shows my

interpretation of the general structural style along the southern
margin of the quadrangle.

On a re gional scale, the NW-SE struc tural trends of struc -
tures in the New field quad ran gle con tinue into the Bux ton,
Wolfeboro, and Ossipee Lake quad ran gles (Gilman, un pub -
lished map; Quinn, 1953; Wil son, 1969; Hussey, 1985), where -
upon the re gional trends once again swing par al lel to the NE-SW 
grain of south ern Maine and New Hamp shire.  To the north, the
north west trends grad u ally swing to the north east in the Kezar
Falls quad ran gle be fore be ing trun cated at the con tact of the
Sebago batholith (Gilman, 1977).  The cause of the de flec tion
from the re gional struc tural trend is not un der stood; it may be re -
lated to the em place ment of the Sebago batholith, or to some
other late tec tonic event (Ly ons et al., 1982; Eusden et al., 1987).

 Mesoscopic Scale

Only rarely are folds found in the metasedimentary rocks
that can be mea sured in me ters; these are found al most ex clu -
sively in the well-bed ded schists.  More com monly, a sin gle out -
crop will show only a schistosity that is par al lel to dis con tin u ous
compositional lay er ing (trans posed bed ding, meta mor phic lay -
er ing, etc.) in which nu mer ous cen ti me ter-scale folds are vis i ble. 
Over most of the quad ran gle, the dom i nant schistosity is par al lel
to compositional lay er ing, both of which have been folded by the 
small scale crin kles.  These folds pro vide most of the lineations
in di cated on the map, and the folded schistosity ac counts for
most of the dip-strike recordings.

In the three ar eas of well-bed ded schist, and to a lesser ex -
tent in ar eas of calc-sil i cate granulite, bed ding/schistosity re la -
tion ships can be ob served.  In the Fort Ridge area, for ex am ple,
the map shows the dom i nance of gen tle, west-dip ping
schistosity on the top and west side, and mod er ate-to-steep,
west-dip ping bed ding/schistosity on the east side.  Ex po sures on
the south ern end of Fort Ridge sug gest that the prom i nent
schistosity is ax ial pla nar to tight-to-iso cli nal folds of bed ding,
yet on the east side a steeply dip ping bed ding-plane schistosity is 
crossed by a gently dip ping S2 crenulation.  Else where, a va ri ety
of bed ding/schistosity re la tion ships can be found.  For in stance,
along the Gully Oven Road (Ber wick quad ran gle) blocks of the
up per Rindgemere For ma tion left from re cent road con struc tion
con tain folds in which the prom i nent schistosity, which in most
other cases is nearly par al lel to bed ding, is at a high an gle to bed -
ding and is ax ial pla nar to mesoscopic folds.  The schistosity
does not ap pear to be a sec ond gen er a tion struc ture since no ev i -
dence of an ear lier bed ding schistosity is ob served (Fig. 3a);
some ex po sures on Fort Ridge also show this re la tion ship.  How -
ever, at the south end of Mousam Lake (Gilman, 1986, stop 3),
folds in the calc-sil i cate beds ap pear to be late struc tures; they
are disharmonic, iso cli nal, and re cum bent with their ax ial sur -
faces par al lel to a re folded schistosity in as so ci ated migmatites
(Fig. 3b).  In the Saw yer Moun tain area, a steeply dip ping bed -
ding/schistosity is folded and crenulated by a gently dip ping
spaced cleav age (Fig. 3c).  And fi nally, in an ex po sure near
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Fig ure 2.  Blue Hills Nappe:  sche matic sec tion show ing lo ca tion of the
Leb a non “syncline”.  (af ter Eusden et al., 1987).  S1, S2, S3, D4 re fer to
strati graphic units (S1 is the old est).  Pro posed po si tion of the Leb a non
antiformal syncline is indicated.



South Acton (Gilman, 1986, stop 4) schists of the up per
Rindgemere For ma tion with a layer-par al lel schistosity have
been re folded pro duc ing open, asymmetic folds with ax ial sur -
faces dip ping mod er ately to the west, but with out the de vel op -
ment of a new cleav age (Fig. 3d).  There is a sug ges tion at this
ex po sure (from poorly defined cross-bedding) that these late
folds have refolded earlier isoclinal folds having an axial plane
schistosity.

Sum ma riz ing these struc tural fea tures, at least two ep i -
sodes of schistosity de vel op ment are in di cated, both of which
are ax ial-pla nar to their re spec tive gen er a tion of folds.  In nearly
all cases of migmatitic rocks the schistosity is gently dip ping and
par al lel to trans posed(?) compositional lay er ing; only where
bed ding is clearly pre served are steep dips observed.

Ad di tional stud ies are needed to fully un der stand the com -
plex re la tion ships be tween the var i ous gen er a tions of schistosity 
de vel op ment and fold ing.  Both Ly ons et al. (1982) and Eusden
et al. (1987) have at tempted to syn the size the re gional struc tural
data into ap pro pri ate gen er a tions of folds and schistosities.
Lack ing a re li able strati graphic marker with which to trace the
pres ent ge om e try of bed ding, fold gen er a tions are rec og nized on
the ba sis of the re gional ge om e try of the schistosity and on bed -
ding/schistosity re la tion ships at fold hinges.  Through out the
quad ran gle, the schistosity is clearly folded thus pro duc ing F2

folds, as sum ing that ear lier F1 folds were cogenerated with the
schistosity.  Hinges of F2 folds dis play a folded schistosity in
con trast to F1 hinges in which the schistosity is ax ial pla nar to the
folds with no ev i dence of an ear lier, de formed schistosity.  F2

folds are abun dant in migmatites and non-bed ded schists and
pro duce the NW-SE struc tural trends over much of the quad ran -
gle.  F1 fold hinges have been ob served only in well-bed ded
schist of the up per Rindgemere For ma tion near Gully Oven
(Ber wick quad ran gle) south west of Acton.  Other ex po sures of
bed ding and schistosity that I in ter pret to show S1 in ter sect ing
S0, and there fore part of an F1 fold, are found along strike in the
vi cin ity of Acton.  Ex po sures along and near the Acton-South
Acton road in di cate a ver ti cal to steep west-dip ping (but east fac -
ing) bed ding, crossed by a gen tle (20°) west dip ping schistosity
(Fig. 3e).  These ex po sures sug gest that the Leb a non “syncline”
may be an F1 fold rather than an F2 fold as pro posed by Eusden et
al. (1987).  Com pli cat ing the pic ture, how ever, is an ex po sure at
South Acton (Gilman, 1986, stop 6) in which well-bed ded up per
Rindgemere For ma tion with a bed ding-plane schistosity is
crossed by a crenulation cleav age (S2) that dips 40° to the west;
thus sug gest ing an F2 fold.  It may be that in cer tain lithologies
and struc tural en vi ron ments S2 has com pletely oblit er ated S1,
thus rais ing the pos si bil ity that the prin ci pal schistosity seen
through out the quad ran gle is not all of the same gen er a tion.  Ex -
po sures of well-bed ded schist on the east side of Fort Ridge
which in volve a steeply dip ping, folded, bed ding-plane
schistosity, thus belong to an F2 fold system; this is also the case
on Sawyer Mountain.

A fi nal fold ing phase, F3, has been pro posed by Eusden et
al. (1987) to ac count for the de flec tion of re gional trends of the
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Fig ure 3.  Sketches of fold styles:  (a) F1 fold hinge with ax ial plan
schistosity S1; Gully Oven Road, Ber wick quad ran gle.  (b) F2 folds,
south end of Mousam Lake; migmatite at A has a folded schistosity that
is par al lel to the ax ial sur face of mi nor folds in the calc-sil i cate at d and
e.  (c) S2 crenulation cleav age cross ing bed ding (S0) and schistosity S1,
Saw yer Moun tain area.  (d) F2 folds near South Acton.  (e) S1 cross ing S0

in di cat ing over turned west limb of a syncline, near Acton.



schistosity from NE to NW as is found in much of the New field
quad ran gle.  This de flec tion in re gional trend has been at trib uted
to the em place ment of the Sebago and Effingham plutons by Ly -
ons et al. (1982).

Joints and Dikes

Data from the Kezar Falls and New field quad ran gles show
that the pre ferred strikes of steep-to-ver ti cal joints are E-W, N
15°-30° E, and N 40°-60° W (114 mea sure ments).  Pre ferred
strikes for post meta mor phic ba sic dikes are N 20°-30° E and N
80°-90° E (61 mea sure ments).  The E-W and N 15°-30° E di rec -
tions are re flected in both joints and dikes, whereas the N
40°-60° W joint trend is not rep re sented by abun dant dikes.
McHone and Trygstad (1982) stud ied sixty dikes in south ern
Maine, find ing a strong pre ferred ori en ta tion around N 30° E
with a sec ond ary maximum near N 60° E.

IGNEOUS  ROCKS

Ig ne ous rocks of the quad ran gle are cor re lated with the
New Hamp shire plutonic se ries and the White Moun tain
plutonic-vol ca nic se ries of Bill ings (1956) in New Hamp shire.
Rocks of the New Hamp shire se ries con sist of light gray bi nary
gran ite and peg ma tite, and gray, fo li ated granodiorite to quartz
diorite.  The White Moun tain pluton-vol ca nic se ries rocks con -
sist of dis cor dant stocks of al ka line syenite and granite.

New Hamp shire Plutonic Se ries

Light gray bi nary gran ite is found in three small un named
plutons as well as in the north west cor ner of the quad ran gle
where ex ten sive ex po sures near Prov ince Lake are part of the
Effingham pluton that ex tends into New Hamp shire as far as the
Ossipee Moun tains (Bill ings, 1956).  The rock is gen er ally me -
dium-grained, nonfoliated, and car ries mus co vite and bi o tite,
both of which are vis i ble in hand specimen.

Modal com po si tions av er age 30% quartz, 45% K-feld spar,
15% plagioclase, 3% mus co vite, 4% bi o tite, and 3% ac ces so ries. 
The gran ite com monly grades into peg ma tite and is thought to be 
re lated to the peg ma tite that is abun dant through out the
metasedimentary rocks of the quad ran gle.  The Effingham
pluton was mapped as “Con cord Gran ite” by Quinn (1953) and
Wil son (1969), and was dated at 325 Ma by Hay ward and
Gaudette (1984) and Aleinikoff et al. (1985).

Fine-grained, gray, fo li ated granodiorite to quartz diorite
oc curs in a large, elon gate body in the cen ter of the quad ran gle,
and in three small stocks; two near Acton and one near North
Shapleigh.  The rock is char ac ter ized by its uni form fine-grained
tex ture and a per va sive but faint fo li a tion caused by the align -
ment of bi o tite grains.  The av er age com po si tion of the rock is
35% quartz, 50% plagioclase (An25-30), 10% orthoclase, and 5%
bi o tite.  The same rock has been mapped in the Kezar Falls area
to the north (Gilman, 1977) and in the Ossipee Lake quad ran gle

in New Hamp shire where Wil son (1969) mapped it as
trondhjemite of the New Hamp shire plutonic se ries.  Xe no liths
of mica schist are some times found within the rock, and it is
commonly cut by pegmatite.

Peg ma tite is ubiq ui tous through out the quad ran gle ex cept
within the me so zoic stocks.  In ad di tion to quartz and feld spar,
mica, gar net, and tour ma line are com mon, and beryl is oc ca sion -
ally pres ent.  The tex ture is some times por phy ritic with 9 to 15
cm feld spars set in a me dium-grained host.  The wide spread ex -
tent of the peg ma tite adds to the dif fi cul ties en coun tered in at -
tempt ing to map the metasedimentary units.

White Moun tain Plutonic-Vol ca nic Se ries

Rocks cor re la tive with the White Moun tain plutonic-vol -
ca nic se ries of New Hamp shire (Bill ings, 1956) oc cur as a group
of small stocks aligned north-south through the cen ter of the
quad ran gle (Gilman, 1983).  All are dis cor dant and post-tec -
tonic.  Two of the stocks have as so ci ated vol ca nic(?) breccias.

Randall Moun tain Stock.  Randall Moun tain is lo cated in
the north-cen tral part of the quad ran gle be tween the vil lages of
South Parsonsfield and East Parsonsfield.  The one square mile
area is eas ily ac ces si ble on both sides by black top and gravel
roads.  There is ap prox i mately 600 feet of re lief, the sum mit of
Randall Moun tain stand ing at 1118 feet above sea level.

The area is com pletely for ested ex cept for bald ledges at
the sum mit of Randall Moun tain.  Nev er the less, there are good
ex po sures on the steep south and south east slopes and on the
ridge crests.  The north fac ing slopes are gen tle and out crops are
scarce.  A man-made pond now oc cu pies the for mer marsh on the 
south west side of the mountain.

The stock con sists of (1) fine-to me dium-grained,
gray-to-brown syenites and (2) gray, fragmental, trachyte
prophyry.

Brown-to-green ish gray syenite is the most abun dant rock
type.  Hornblende and/or bi o tite are vis i ble in hand spec i men
while aegirine-augite was rec og nized in thin sec tion only.  The
rocks vary from a por phy ritic phase car ry ing up to 30% 2.0 to 4.0 
mm long pheno crysts (dom i nantly orthoclase microperthite) set
in a fine-grained groundmass, to an equigranular, me -
dium-grained phase with orthoclase grains av er ag ing 3.0 to 5.0
mm with a max i mum length of 10.0 mm.  This tex tural vari a tion
does not ap pear to be mappable and the change from one type to
an other is grad ual.  Mafic min er als are con spic u ous, but never
amount to more than 5% of the rock.  Sphene is the prin ci pal ac -
ces sory min eral; neph el ine and sodalite were ob served in a few
thin sec tions.  Ig ne ous lam i na tion or other pri mary struc tures
were not found in place, how ever, loose blocks on the ridge
north east of the sum mit show a well de vel oped par al lel ar range -
ment of feld spar crys tals.  Sev eral va ri et ies of the syenite may be
seen in a tra verse up the south side of the moun tain; the syenite at
the summit is an equigranular medium-grained variety.

Light gray por phy ries, some of which carry xe no liths, oc -
cur both as dikes cut ting the syenite and as in clu sions within the
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syenite.  They show only mi nor dif fer ences in thin sec tion and
are in dis tin guish able in hand spec i men.  Where ex po sures are
lim ited, it is not al ways pos si ble to de ter mine which of the two
types is present.

The map shows one large area of trachyte por phyry that is
in ter preted to be a xe no lith within the syenite.  Other in stances of 
smaller, more com pletely ex posed in clu sions of por phyry sup -
port this in ter pre ta tion.  In hand spec i men these rocks con sist of
othoclase pheno crysts (2.0 to 4.0 mm long) and rock frag ments
(com monly trachyte) en closed in a gray, apha ni tic groundmass.
Pri mary flow struc tures were ob served only in thin sec tion.  The
rock frag ments, though not al ways pres ent, are usu ally sub-an -
gu lar and range in size from 1 to 15 cm, the smaller be ing the
most com mon.  In clu sions and/or pheno crysts constitute 20% to
40% of the rock.

Dikes of fragmental trachyte por phyry are sim i lar to the
rocks just de scribed, the ma jor dif fer ence be ing the ten dency for
the groundmass to be allotriomorphic-gran u lar rather than
trachytic.  Rock frag ments in clude trachyte and syenite.

The con tact of the syenite with the coun try rock is ex posed
on the west side of Randall Moun tain in a zone ap prox i mately
thirty me ters wide con sist ing of an gu lar blocks of schist en -
closed in pink ish, quartz-bear ing syenite.  The con tact dips
steeply to the north west.  Else where the con tact is not ex posed,
but the lim its of the body are well de lin eated by ex po sures of the
sur round ing coun try rock.  The con tact is dis cor dant to the sur -
round ing rock struc ture which shows no de flec tion from the re -
gional pat tern as the margin of the stock is approached.

Abbott Moun tain Stock.  Abbott Moun tain lies just east of
the vil lage of North Shapleigh.  The sum mit is 1,077 feet above
sea level, ap prox i mately 600 feet above the sur round ing el e va -
tions.  Ex po sures are ex cel lent along the ridges and re main good
along the steeper slopes.  The lower slopes and sur round ing ar -
eas are gen er ally cov ered by thick gla cial de pos its.  Fresh sam -
ples are fre quently dif fi cult to ob tain due to the rounded,
weath ered na ture of the ex po sures; bald out crops are of ten cov -
ered with thin sheets of crum bled rock.  The en tire area is for -
ested, but trees are sparse along the ridges.  The area is ac ces si ble 
by dirt road on the north side and by dis con tin ued roads on the
south and west sides, and through the center.

The stock con sists pre dom i nately of brown-to-gray,
coarse-grained syenite in the in te rior with fine-grained diorite
dikes at the mar gins.  Sub di vi sions of the coarse syenite are pos -
si ble by thin sec tion study but were not rec og nized in the field.
The syenites are cut by late stage aplit ic dikes.

The coarse-grained syenite has been sub di vided into three
types on the ba sis of mi cro scopic study.  The most wide spread
type con tains faya lite and aegirine-augite as the char ac ter is tic
mi nor con stit u ents.  A sec ond va ri ety is sim i lar to this but in ad -
di tion con tains mi nor amounts of quartz.  The third va ri ety, the
“leucocratic syenite” lacks both mafic minerals and quartz.

Faya lite syenite car ries from 90% to 95% euhedral to
subhedral, ran domly ar ranged feld spar laths av er ag ing 5.0 mm
in length with max i mum of 10.0 mm.  The feld spar is dom i nantly 

orthoclase or microcline microperthite with patches and veins of
al bite dis trib uted ei ther uni formly through out the grain or re -
stricted to grain mar gins.  Pyroxene con sti tutes from 2% to 7% of 
the  rock and usu a l ly  oc  curs  in  0 .5  to  2 .5  mm,
euhedral-to-subhedral grains com monly with hornblende al ter -
ation.  The pyroxene is darker green than com mon augite, sug -
gest ing aegirine-augite, but pleochroism is faint or non ex is tent.
Faya lite (sign (-), 2V ap prox i mately 40°) con sti tutes up to 3% of
the rock and is found as 0.5 to 2.0 mm equant, anhedral grains
that are par tially al tered along frac tures to red iddingsite and yel -
low ish ser pen tine.  In some grains the orig i nal ol iv ine has been
com pletely re placed.  Bi o tite, ap a tite, zir con, and op aques com -
plete the as sem blage.  This va ri ety oc curs in the east, south, and
west parts of the area, including Abbott Mountain where there
are abundant exposures.

Quartz syenite is char ac ter ized by mi nor in ter sti tial quartz,
oth er wise it is sim i lar to the faya lite syenite.  Orthoclase and
microcline microperthite con sti tute 85% to 95% of the rock oc -
cur ring as subhedral grains av er ag ing 4.0 to 8.0 mm in length.
Grains of me dium green, non-pleochroic aegirine-augite are
usu ally subhedral and av er age 1.0 mm in di am e ter.  Some grains
have been to tally al tered to sec ond ary min er als.  Quartz var ies in
amounts from a trace to 8% and oc curs as anhedral, in ter sti tial
grains.  Rel a tively large (up to 0.5 mm) euhedral zir cons are also
char ac ter is tic of this va ri ety.  Bi o tite, ap a tite, and op aques com -
plete the as sem blage.  This va ri ety has been found only in the
con tact zone of the stock and ap pears to form a con tin u ous shell
between the country rock and syenite of the interior.

The leucocratic syenite con tains feld spar as the only es sen -
tial min eral with mafic and ac ces sory min er als never con sti tut -
ing more than one or two per cent of the rock.  Feld spar con sists
of euhedral to subhedral grains av er ag ing 4.0 to 8.0 mm long.
Both orthoclase-microperthite and antiperthite are pres ent in
var i ous ra tios, but antiperthite is fre quently the more abun dant.
The orthoclase is com monly clear in the cen ter of grains and
perthitic at the mar gins.  Microcline twinning is oc ca sion ally
pres ent.  The antiperthite con sists of al bite show ing ex tremely
thin twin lamellae and patches of orthoclase.  The al bite twin
lamellae are com monly ta pered pro duc ing an un usual “splin -
tery” ap pear ance.  Ac ces sory min er als are hornblende, zir con,
and op aques.  This type is found in the north cen tral part of the
stock, but its bound aries and con tact re la tions are not well
known.  One sam ple from the in ferred mar gin car ries small
amounts of aegirine-augite and faya lite, sug gest ing that it is
gradational into the fayalite syenite.

Fine-grained (0.1 to 1.0 mm) diorite con sists of ap prox i -
mately equal amounts of weakly zoned, in ter me di ate plagioclase 
(An35-50) and mafic grains ar ranged in an inter gra nu lar tex ture.
Augite con sti tutes about 35% of the rock and usu ally oc curs as
subhedral in ter sti tial grains, but oc ca sion ally is found in larger
poikilitic grains.  Bi o tite oc curs in small, red-brown ir reg u lar
plates and amounts to 5 to 20 per cent of the rock.  Brown
hornblende is oc ca sion ally as so ci ated with augite.  Ac ces so ries
are ap a tite and op aques.  This rock type has been found in sev eral 
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lo cal i ties at the  mar gin of the stock where it oc curs as
brown-weath er ing dikes that cut the coun try rock.  Xe no liths of
the diorite have been found enclosed in the border phase of the
syenite.

Aplite dikes con sist of stubby, euhedral to subhedral
pheno crysts of orthoclase (1.0 to 2.0 mm) em bed ded in a
fine-grained (0.2 mm) groundmass of quartz and feld spar.  Tiny
grains of riebeckite are scat tered through out the rock.  Bi o tite is
pres ent in small amounts.  

Field ob ser va tion and petrographic study dem on strate a
con sis tent pat tern in the dis tri bu tion of the ma jor rock types of
the stock.  The diorite is al ways found at the mar gin as dikes cut -
ting the coun try rock.  It ap pears that these are iso lated in tru sions
along frac tures at the mar gin of the stock rather than a con tin u -
ous body such as a ring dike.  The quartz-bear ing phase of the
syenite has been found at sev eral lo ca tions, al ways at the mar -
gins of the stock.  Since it oc curs as mas sive, coarse-grained
rock, it ap pears that it forms a mar ginal phase sev eral tens of me -
ters wide around the en tire body ex cept where it seems to have
been cut out by youn ger phases along the north ern side.  The
faya lite syenite con sti tutes the main body of the stock on the
west, south, and east sides.  The leucocratic syenite is found in
the north cen tral part of the stock.  The dis tinc tive microfeatures
of this phase were not rec og nized in the field, thus sam pling was
not spe cif i cally planned to de ter mine its ex tent.  The one sam ple
that ap pears to be near the mar gin of this phase is from the ridge
north west of Abbott Moun tain.  This sam ple has a min eral as -
sem blage in ter me di ate be tween the leucocratic syenite and the
faya lite syenite, thus the con tact has been drawn through this lo -
ca tion; else where it has been drawn sep a rat ing known ex po sures 
of the two rock types based on mi cro scopic study.  No cross cut -
ting relationships between the three varieties of syenite have
been observed. 

The at ti tude of the con tact with the coun try rock is well dis -
played on sev eral ridges.  On Abbott Moun tain the con tact can
be fol lowed up the south east side nearly to the sum mit.  The out -
crop pat tern in di cates that the con tact dips to the south east.  Sim -
i larly, the con tact can be fol lowed at sev eral lo cal i ties around the
mar gin of the stock; on the north side the con tact dips north ward
at about thirty de grees, but on Sugarloaf Moun tain the con tact is
nearly ver ti cal.  The over all shape of the con tact is domal.  The
stock is dis cor dant as is best shown along the north east ern mar -
gin where the schistosity strikes uni formly north west with a
west erly dip.  There has been no de flec tion in the ori en ta tion of
the schistosity as a result of the intrusion.

Foland and Faul (1977) ob tained a K/Ar date of 221 æ 8 Ma
for the faya lite syenite.  Ear lier work by Chris to pher (1969) us -
ing ap a tite fis sion tracks ob tained an age of 119 Ma; this is now
in ter preted as an unroofing date rather than a crys tal li za tion age
(Foland and Faul, 1977).

Chem i cal anal y ses of eight sam ples from the Abbott
Moun tain stock are given in Ta ble 2.  It is ev i dent that the three
va ri et ies are very sim i lar chem i cally.  How ever, the leucocratic
syenite is con sid er ably lower in CaO and MgO, and is slightly

higher in Na2O.  The quartz-bear ing syenite at the mar gin of the
stock is not re flected in bulk chem i cal dif fer ences from the other
syenites.  There is as much SiO2 vari a tion, for ex am ple, be tween
the two sam ples of leucocratic syenite as there is be tween the
leucocratic syenite and the quartz-bear ing syenite.  Thus no sig -
nif i cant SiO2 con tam i na tion from the coun try rock is ap par ent.
How ever, norm cal cu la tions (Ta ble 3) show a con sid er able
quartz en rich ment in the bor der phase.  Nor ma tive feld spar com -
po si tions are nearly con stant through out the body; only a slight
in crease in al bite to ward the leucocratic syenite and an ac com pa -
ny ing de crease in orthoclase and an or thite is in di cated.  Con sid -
er ing the mi nor el e ments, only the leucocratic syenite shows any
ap pre cia ble dif fer ence in that Rb, Zr, and Nb are higher, and Sr
and Ba are lower.  In sum mary, the quartz syenite and faya lite
syenites are in dis tin guish able on the ba sis of bulk chem is try, but
the leucocratic syenite is slightly different in both major and
minor element abundances.

Symmes Pond Stock.  The Symmes Pond stock lies just
east of Symmes Pond.  Its mar gins are poorly de fined, but neigh -
bor ing out crops of schist and gran ite limit the size to ap prox i -
mately that shown on the map.  A brec cia zone can be ob served
on the south side of Hall Road where it crosses the south west
side of the stock.  The stock con sists of green-brown,
coarse-grained syenite con tain ing xe no liths of the fo li ated
granodiorite coun try rock.  The syenite con tains small amounts
of sul fides in clud ing mo lyb de nite and has been the site of mi nor

R. A. Gilman

8

TA BLE 2.  WHOLE  ROCK  CHEM I CAL  ANAL Y SES:
ABBOTT  MOUN TAIN

Diorite Quartz Faya lite Leucocratic
Syenite Syenite Syenite

Sam ple 23 56 16 40 15 31 24 26

Ma jor-mi nor (wt. %)

SiO2 51.6 48.7 63.2 61.7 60.0 61.6 63.7 61.7
Al2O3 13.4 13.5 16.9 16.8 17.0 17.1 17.8 17.9
CaO 7.86 7.76 1.11 2.01 2.08 1.78 0.09 0.08
MgO 7.37 7.13 0.36 0.45 0.52 0.37 0.08 0.09
Na2O 2.96 2.17 5.17 5.77 6.32 6.02 7.11 7.48
K2O 0.43 0.29 6.40 5.13 5.13 6.04 5.40 5.00
Fe to tal* 13.1 14.2 4.59 5.92 4.62 6.11 4.45 5.64
MnO 0.22 0.26 0.16 0.19 0.16 0.21 0.13 0.07
TiO2 2.44 4.45 0.43 0.52 0.55 0.48 0.28 0.53
P2O5 0.42 1.13 0.08 0.21 0.23 0.28 0.05 0.03
LOI 0.23 0.38 0.85 0.70 1.47 0.23 1.08 10.8
To tal 100.2 99.98 100.0 99.6 99.1 100.3 100.3 99.7

Trace el e ments (ppm)

Cr 250 240 20 20 20 10 20 10
Rb 40 20 220 170 130 120 230 230
Sr 430 980 80 270 440 40 10 10
Y 10 30 40 40 30 40 20 20
Zr 130 470 1010 330 230 140 420 540
Nb 40 140 90 80 60 60 100 250
Ba 240 360 290 980 2170 390 60 90

XRF anal y ses by X-RAY AS SAY LAB. LTD., Don Mills, On tario
*To tal Iron as Fe2O3



pros pect ing in past years.  In thin sec tion, the rock con sists of
95% microperthite and about equal amounts of faya lite and
clinopyroxene.  The petrographic and min er al og i cal char ac ter of 
this syenite is sim i lar to the faya lite syenite of the Abbott Moun -
tain stock.  Dikes of tan trachyte cut the coun try on the hill
northeast of the stock.

Picket Moun tain Stock.  The Picket Moun tain stock lies
just south and west of the vil lage of New field.  Out crops are lim -
ited to ridges on Picket, Knox, and Zekes Moun tains and in the
Lit tle Ossipee River at New field.  The con tact can be found
within a few me ters on the west slope of the small hill east of
Picket Moun tain where the gran ite is in con tact with peg ma tite
and fo li ated granodiorite.

The stock con sists of ho mo ge neous gray-brown, me -
dium-grained equigranular to subporphyritic gran ite.  The mafic
min er als are bi o tite and hornblende.  K-feld spar, some times
pres ent as pheno crysts, dom i nates over chalky-weath er ing
plagioclase.  Quartz is vis i ble in all samples.

Thin sec tion study shows that the rock is com prised of
about 25% quartz, 50% microperthite, 20% plagioclase, and 5%
mafics.  

Acton Stock.  The Acton stock is a small body lo cated on
the east side of Grant Road ap prox i mately mid way be tween
Acton and South Acton.  Part of the area is an ap ple or chard and
there fore is eas ily ac ces si ble.  A few ex po sures are found in the
or chard it self, but most large ex po sures are in the sur round ing
woods.  The shape of the stock is not well known be cause of the
lack of out crops on the south and east sides.

Two rock units are pres ent:  (1) me dium-grained,
gray-weath er ing quartz diorite and (2) dark gray por phy ritic and
fragmental an de site.  The con tact be tween the two units is not ex -
posed but, based on the ab sence of quartz diorite frag ments in the 

fragmental an de site, it is ten ta tively con cluded that the quartz
diorite is the younger.

The me dium- to coarse-grained, gray quartz diorite con sti -
tutes most of the body.  Ig ne ous lam i na tion is ev i dent in a few ex -
po sures.  The rock con sists of ap prox i mately 80% plagioclase
(An50), 15% pyroxene, and 5% op aques, ap a tite, and quartz.
Both orthopyroxene and clinopyroxene are subhedral, av er age
1.0 mm di am e ter, and are par tially al tered to fi brous am phi bole
and bi o tite.  In ter sti tial quartz is pres ent in mi nor amounts.  Sev -
eral ex po sures of a fine-grained bor der phase can be found along
the west mar gin where it is some times the host of a brec cia con -
tain ing frag ments of hornfelsed schist.  Small dikes of tan aplite
cut the medium-grained quartz diorite.  

Dark gray, prophyritic and fragmental an de site con sti tutes
the north ern part of the body, but the con tact with the coun try
rock has not been found.  The rock is mas sive and has abun dant
pheno crysts of light gray weath er ing plagioclase and small, an -
gu lar frag ments of dark, apha ni tic rocks that show up best on a
weath ered sur face.  The rock con sists of 20% plagioclase pheno -
crysts set in a microcrystalline groundmass of plagioclase, bi o -
tite, and opaques.

SUMMARY

The metasedimentary rocks of the New field quad ran gle re -
flect a his tory of thick ac cu mu la tion of pre sum ably ma rine
shales dur ing Si lu rian-De vo nian time.  Interbedded with these
shales were thin zones of cy cli cally bed ded siltstone and shale
and one or more lay ers of im pure lime stone.  Some of the shale
was de pos ited un der re duc ing con di tions lead ing to the de vel op -
ment of the sulfidic “rusty” schists upon metamorphism.

The Aca dian orog eny of Early De vo nian time brought the
em place ment of granodiorite of the New Hamp shire plutonic se -
ries.  At the same time, the metasedimentary rocks un der went re -
gional meta mor phism of sillimanite grade and ac com pa ny ing
polyphase de for ma tion.  The sig nif i cance of the NW-SE struc -
tural grain within the quad ran gle is not yet well un der stood.
Both east and west of the New field quad ran gle the gen eral struc -
tural grain is NE-SW, par al lel to the re gional trends for south ern
Maine and New Hamp shire.  Bi nary gran ites (Con cord-type) of
the New Hamp shire plutonic se ries do not show a meta mor phic
fo li a tion as does the granodiorite, in di cat ing their post-tec tonic
char ac ter.  Re cent age de ter mi na tion of the New Hamp shire
plutonic se ries by Ly ons and Livingston (1977), Hay ward and
Gaudette (1984), and Aleinikoff et al. (1985) support this
conclusion.

Ig ne ous ac tiv ity of Me so zoic age is rep re sented by five
stocks of al ka line syenite and gran ite sim i lar to those of the
White Moun tain plutonic-vol ca nic se ries of New Hampshire.
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TA BLE  3.  CIPW  NORMS:  ABBOTT  MOUN TAIN

Diorite Quartz Faya lite Leucocratic
Syenite Syenite Syenite

Sam ple 23 56 16 40 15 31 24 26

Quartz 2.71 6.36 3.54 4.90 1.28 1.01 1.48 --
Orthoclase 2.54 1.71 37.82 30.30 30.32 35.7 31.9 29.5
Al bite 25.05 18.36 48.32 48.8 53.31 50.9 60.1 60.9
An or thite 22.01 26.24 1.58 4.8 3.9 1.18 0.12 0.2
Co run dum -- -- -- -- 0.37 -- 0.22 0.11
Hypersthene 26.8 28.09 -- -- 1.29 -- 0.24 --
Mag ne tite 2.26 2.45 4.05 5.25 3.73 4.64 4.15 4.53
Il men ite 4.63 8.62 0.82 0.99 1.04 0.91 0.53 1.0
He ma tite -- -- 0.16 0.19 0.40 0.04 -- 0.5
Ap a tite 0.97 2.62 0.19 0.49 0.53 0.65 0.12 0.07
Di op side 11.68 3.99 1.9 2.42 -- 1.99 -- --
Wollastonite -- -- 0.38 0.29 -- 1.11 -- --
Neph el ine -- -- -- -- -- -- -- 0.2
Ol iv ine -- -- -- -- -- -- -- 0.1

Note:  Cal cu la tions used Fe2O3/FeO = 2 
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