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INTRODUCTION

Sur fic ial geo logic map ping was con ducted in the Mil ton
7.5- minute quad ran gle in south ern Maine dur ing the sum mer of
1989 as part of the map ping pro gram of the Maine Geo logi cal
Sur vey.  Two 1:24,000 maps were pre pared:  (1) a ma te ri als map
(Meglioli, 1998) that shows thick nesses and tex tural char ac ter is -
tics of sur fic ial earth ma te ri als at se lected lo ca tions, and (2) a
geo logic map (Meglioli, 1999) that shows the dis tri bu tion of
sedi men tary units.

The Mil ton quad ran gle ex tends in lati tude from 43o22'30"
N to 43o30'00" N, and in lon gi tude from 70o52'30" W to
71o00'00" W.  It cov ers an area of about 55 mi2 (142 km2), of
which ap proxi mately 25% (the west ern most por tion) lies within
New Hamp shire.  The study area is lo cated about 5-6 miles west
of the city of San ford.  The west ern bound ary runs from north to
south along the Salmon Falls River, which fol lows the New
Hampshire- Maine bor der.

Ele va tions in the study area range from about 300 feet at
the south east cor ner of the quad ran gle to about 900 feet above
sea level in the north ern part.  Most of the land sur face within the
quad ran gle is char ac ter ized by hilly to pog ra phy, with lo cally
steep slopes, mainly in the cen tral and north ern por tions of the
area.  In con trast, the south east cor ner of the quad ran gle has ar -
eas which are flat to gen tly slop ing with a topo graphic gra di ent
that de creases gradu ally to the south east.  

There are sev eral drum li noid hills in the quad ran gle.  They
have been elon gated par al lel to the flow of gla cial ice, and their
long axes are pre domi nantly ori ented in a northwest- southeast
di rec tion.  These hills are bed rock knobs com monly cov ered
with a thin ve neer of till and some col lu vi ated ma te rial.  They are
usu ally sepa rated by low lands, which in some cases are oc cu pied 
by swamps.

The southward- flowing Salmon Falls River is the ma jor
drain age sys tem of this area.  It re ceives the dis charge of many
small, rather slug gish tribu tar ies.  There is also a se ries of creeks
ori ented NW- SE, par al lel to the long axes of the hills.

BEDROCK  GEOLOGY

Stra tigra phy

The bed rock units of this area  have been mapped by
Hussey (1985).  The Mil ton quad ran gle is mainly un der lain by a
va ri ety of meta mor phic rocks of the Shapleigh Group and to a
lesser ex tent by gran itic and gra no dio ritic in tru sive rocks.

The Shapleigh Group in cludes, in as cend ing stra tigraphic
or der, the Lower and Up per mem bers of the Rindge mere For ma -
tion, the To wow For ma tion, and an un named unit above the To -
wow For ma tion.  It also in cludes a unit in ter preted by Hussey
(1985) to be a sepa rate unit, still un named, stra tigraphi cally
placed be tween the Up per and Lower mem bers of the Rindge -
mere For ma tion.

Rindge mere For ma tion - Lower Mem ber:  Typi cally a se -
quence of varia bly bed ded meta mor phosed pe li tic shale and ar -
gil la ceous sand stone, with mi nor rusty- weathering pe li tic and
non- rusty cal care ous sedi ments.

Up per Mem ber:  Con sists of rhyth mi cally bed ded, gen er -
ally thin to me dium bed ded and oc ca sion ally mas sive meta mor -
phosed pe lite, ar gil la ceous sand stone, and granule- bearing
ar gil la ceous sand stone meta mor phosed to andalusite- staurolite
and sillimanite- staurolite grades.

To wow For ma tion - This for ma tion is a se quence of rusty-
 weathering pyr rho titic muscovite- quartz schists and dark- gray
graphitic mus co vitic phyl lite.

Un named Unit Above the To wow For ma tion - Con sists of
a non- rusty rhyth mi cally bed ded me tas and stone with thin
metape li tic tops of graded beds.

The Lower Mem ber of the Rindg mere For ma tion is proba -
bly of Si lu rian age, and the Up per Rindg mere, To wow, and un -
named unit above the To wow For ma tion are proba bly of Early
De vo nian age (Hussey, 1985).

In the study area, a few small un named fel sic plu tons of
gran itic and gra no dio ritic rocks crop out as well.  They are con -
sid ered to be Early De vo nian age by Hussey (1985).  They usu -
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ally con sist of two- mica gran ite and to a lesser ex tent of
gra no dio rite.

Struc ture

The rocks in ter preted as be ing part of the Shapleigh Group
have been af fected by two ma jor fold de for ma tions; the ear lier
be ing re cum bent and the later be ing up right to slightly over -
turned.  In ad di tion, they have been af fected by sev eral mi nor
events in clud ing the de vel op ment of slip cleav age, cre nu la tions,
and kink bands.

GLACIAL  AND  POSTGLACIAL  DEPOSITS

Not many good ex po sures of sur fic ial sedi ments were
found within the Mil ton quad ran gle.  There fore, field work was
mainly lim ited to ob ser va tion and de scrip tion of the few ac tive
and in ac tive gravel pits within the quad ran gle.

Stra tigraphic re la tion ships, as well as the dis tri bu tion of
sur fic ial de pos its in the study area, seem to be largely the re sult
of the ac tiv ity of the Late Wis consi nan ice sheet.  Few de pos its
show evi dence of post gla cial ero sion.  The sur fic ial sedi ments
were sub di vided into:  (a) De pos its com posed of ma te rial de pos -
ited di rectly from ice (till); (b) water- laid gla cial de pos its (e.g.
out wash grav els), and (c) mi nor de pos its of non gla cial ori gin
(e.g. al lu vium along streams).

De scrip tion of Map Units

Till - Till (map unit Pt) is a loose to mod er ately com pact,
sandy- silty, dia mic ton that was de pos ited from gla cial ice.  It
con sists of a non sorted, non strati fied mix ture of silt, sand, peb -
bles, cob bles, and boul ders.  Oc ca sion ally the ma trix con tains
mi nor amounts of oxi dized clay.  

Till cov ers much of the quad ran gle.  The pre domi nant ori -
en ta tion of gla cially stream lined bed rock knobs sug gests that the 
till was de rived from the north west.  To a large ex tent the north -
ern part of the Mil ton quad ran gle is man tled with a very thin ve -
neer of till, com monly less than 10 feet (3m) thick, as in di cated
by the ruled pat tern on the geo logic map.  

Rec og ni tion and map ping of till de pos its in the field was
pri mar ily based on mor phol ogic char ac ter is tics, as well as the
pres ence of boul ders and analy sis of sedi men to logi cal char ac ter -
is tics seen in gravel pits and road cuts.  The mor phol ogy and
sedi men tary tex tures of the unit sug gest that most till ex posed at
the ground sur face in the Mil ton quad ran gle can be clas si fied as
an ab la tion till de pos ited dur ing the re treat of the ice sheet. 

Lodge ment till was seen in only two small out crops in the
south west ern cor ner of the map area, where it un der lies gla cio -
flu vial grav els de pos ited dur ing ice re ces sion.  How ever, this
com pact, fine- grained till proba bly forms a sig nifi cant por tion of 
the smooth, gla cially stream lined hills in the quad ran gle.

End Mo raines - In the west- central part of the study area,
sev eral small ridges have been mapped, on the ba sis of mor phol -
ogy and in ter nal struc ture, as end mo raines (unit Pem).  One of
them was be ing ex ca vated and was well ex posed at the time of
field work.  These ridges are com posed mainly of till and were
built at the mar gin of the last (late Wis consi nan) gla cial ice sheet
dur ing its re ces sion.

De pos its Formed by Gla cial Melt wa ter - Water- laid gla -
cial de pos its in the quad ran gle are in ter preted as hav ing formed
dur ing the re treat of the late Wis consi nan ice sheet.  They are
chiefly con cen trated in the south ern part of the quad ran gle.  Por -
tions of this grav elly area have been mapped as out wash de pos its 
(unit Pgo) based on their tex ture and to pog ra phy.  Much of the
out wash in the east ern and south east ern part of the quad ran gle is
proba bly just a thin, dis con ti nous ve neer over gla cial till.  The
out wash along the Salmon Falls River (south west cor ner of
study area) is gen er ally at the same ele va tion as the in ferred limit
of late- glacial ma rine sub mer gence in this part of Maine, and
thus may ac tu ally be a gla cioma rine delta.

Three es kers (unit Pge) have been mapped in the quad ran -
gle.  These ridges of sand and gravel were de pos ited in gla cial
tun nels by melt wa ter streams flow ing in a gen er ally south ward
di rec tion.  Two short es ker ridges pro trude from Mil ton Pond on
the east side of the Salmon Falls River val ley.  An other es ker
like wise ex tends south east from the Salmon Falls val ley in the
cen tral part of the quad ran gle.

Del taic de pos its (unit Pld) oc cur along the west ern mar gin
of the study area, in the Salmon Falls River val ley.  They are
com posed pri mar ily of me dium to coarse sand and gravel.  The
tops of these del tas have ele va tions of over 400 ft, and are too
high for the de pos its to be ma rine.  The del tas were de pos ited in a 
gla cial lake that proba bly was im pounded by a tem po rary dam
com posed of gla cial sedi ments, lo cated at the con stric tion in the
val ley at Mil ton vil lage.  The small ice- contact delta(?) south of
Mil ton Pond may rep re sent an early high- level stage of this lake,
while the del tas far ther north — in clud ing the more ex ten sive de -
pos its on the New Hamp shire side of the state line — were
graded to a much larger wa ter body at about 430- 440 ft.

Some of the gla cial sand and gravel de pos its are in cluded in 
unit Pgi.  These de pos its are be lieved to have formed in con tact
with de cay ing ice, but the de tails of their de po si tional en vi ron -
ment are un clear.  

Post gla cial De pos its - De pos its of post gla cial (Holo cene)
age in clude col lu vium (unit Hc); lake shore de pos its (unit Hls);
stream al lu vium (unit Ha); stream ter races (unit Hst); and wet -
lands (units Hws and Hw).  Col lu vium is poorly- sorted rub ble on 
hill sides, formed by frost ac tion and downslope move ment act -
ing on sur fic ial sedi ments and/or bed rock.  In many cases, it is
not mapped be cause it is just a ve neer on the un der ly ing sur fic ial
de pos its.  A small area of col lu vium is shown on the geo logic
map, ad ja cent to North east Pond on the west ern edge of the study 
area. Lake shore de pos its have de vel oped along the shore lines of
mod ern lakes in the Salmon Falls River val ley, where they com -
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prise sandy beaches.  These de pos its formed by ero sion of ad ja -
cent gla cial sedi ments which are sub jected to wave at tack.

Stream al lu vium oc curs on the flood plains of brooks and
riv ers, where it is de pos ited dur ing pe ri ods of high wa ter.  It of ten 
con sists of fine- grained silt and sand, but may in clude gravel
along higher- energy streams.  Some flood plains have been
aban doned as their par ent streams cut down ward, and are sel -
dom, if ever, in un dated by mod ern floods.  The lat ter ar eas are
mapped as stream ter races.

Wet lands have de vel oped in poorly drained ar eas.  The re -
cent sedi ments that have ac cu mu lated in wet lands are typi cally
fine- grained and may in clude con sid er able or ganic ma te rial.
Some of the wet lands with a tree cover are mapped as swamps
(Hws).  Many of the wet lands on the geo logic map were de line -
ated on a re con nais sance ba sis, us ing aer ial pho to graphs, so the
bounda ries shown here should be con sid ered ap proxi mate.

Gla cial His tory

Al though it is al most cer tain that sev eral gla cia tions have
af fected south ern Maine, no evi dence of defi nite pre- late Wis -
consi nan gla cial de pos its was found in the Mil ton quad ran gle.
Two or three small ex po sures of lodge ment till were found be -
neath ab la tion till, but are not con clu sive evi dence of an ear lier
gla cia tion.  Ero sion and depo si tion by the late Wis consi nan Lau -
ren tide ice sheet proba bly re moved or cov ered the de pos its of
pre vious gla cia tions.  There fore, it is con cluded that most or all
of the gla cial de pos its mapped within the study area are the prod -
uct of the last gla cial event in late Wis consi nan time.  Sev eral re -
gional stud ies have shown that the Lau ren tide ice sheet
com pletely cov ered the Gulf of Maine dur ing the last gla cial
maxi mum (Thomp son and Borns, 1985 a,b; Smith, 1982, 1985).
Re gion ally, the di rec tion of ice flow was from the north west to
the south east as sug gested by the di rec tions of stria tions, the

align ment of gla cially stream lined hills, and the trend of the
small ar cu ate mo raines. 

Gla cial re treat proba bly be gan on the con ti nen tal shelf off
New Eng land ap proxi mately 17,000 yr B.P., and the ice mar gin
may have been near the coast in south west ern Maine at ap proxi -
mately 14,000 yr B.P. (Thomp son, 1982).  The to pog ra phy of the 
bed rock played an im por tant role in the dis tri bu tion of the gla cial 
de pos its in New Eng land (Ko teff and Pessl, 1981).  Un for tu -
nately, the lack of con ti nu ity of mo raine ridges and the scar city
of other geo mor phic in di ca tors pre vent an ac cu rate re con struc -
tion of the re ces sional ice mar gin po si tions in the Mil ton quad -
ran gle.
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