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IN TRO DUC TION

The sur fic ial ge ol ogy of the Lim er ick 7.5- minute quad ran -
gle pro vides a rec ord of late Wis consi nan gla cia tion and de gla -
cia tion in south west ern Maine.  In gen eral, the area is blan keted
by till, which is over lain by gla cio flu vial and gla cio la cus trine
de pos its in the low lands.  Smith (1977) mapped sur fic ial de pos -
its of the Lim er ick quad ran gle at a scale of 1:62,500 on the ba sis
of re con nais sance field work and air photo in ter pre ta tion.  A
more de tailed field study was un der taken in 1992, which is the
ba sis of this re port.  

Two maps are as so ci ated with this report: a ma te ri als map
(Wilch, 1998) and a sur fic ial geo logic map (Wilch, 1999).  Both
maps were con structed on the 7.5- minute Lim er ick topo graphic
quad ran gle map at a scale of 1:24,000 and con tour in ter val of 20
feet.  The ma te ri als map shows the thick ness, tex ture, and com -
po si tion of sur fic ial de pos its.  This map is mostly a com pi la tion
of data from gravel pits, road cuts, and shovel test holes.  It also
in cludes some ar chived bore hole and well rec ords from the
Maine State High way Com mis sion (1970) and Maine Geo logi -
cal Sur vey (Lanc tot and Tol man, 1985, and un pub lished data).
Some rock out crops were in ferred from air pho tos and from York 
County soil sur vey maps (Na tional Co op era tive Soil Sur vey,
1982).  The geo logic map shows the dis tri bu tion of sur fic ial de -
pos its and land forms in the quad ran gle  and de line ates gla cial ice 
flow and melt wa ter flow di rec tion in di ca tors.  This map is based
on de tailed field ob ser va tions and topo graphic map and air photo 
in ter pre ta tions.  

The Lim er ick 7.5- minute quad ran gle is lo cated in York
County, south west ern Maine, ap proxi mately 25 miles west of
Port land.  The bounda ries of the quad ran gle ex tend from
43o37'30"N to 43o45'N and from 70o45'W to 70o52'30"W.  The
quad ran gle cov ers 55 square miles (143 square kilo me ters), in -
clud ing parts of five town ships (Lim er ick, Cor nish, Par sons -
field, New field, and Wa ter boro) and the vil lages of East
Par sons field, Lim er ick, Lim er ick Mills and New field.  

The gen eral physi og ra phy of the north ern two- thirds of the
quad ran gle is char ac ter ized by northwest- southeast trend ing
hills and drain ages.  The south ern third of the area is bi sected by
the east- flowing Lit tle Os sipee River, which flows east and then
north un til it joins the Saco River near South Lim ing ton.  Most
drain age in the quad ran gle is di rected to ward the Lit tle Os sipee
River or natu ral lakes and ponds.  The high est ele va tion in the
quad ran gle is about 1200 feet above sea level (asl) at Saw yer
Moun tain in the north east cor ner of the quad ran gle.  Maxi mum
lo cal re lief is about 800 feet, from the top of Saw yer Moun tain to
the Leavitt Brook drain age.  The low est ele va tion is 307 feet asl
at the sur face of Lake Ar row head, south east of Lim er ick.  Wet -
land de pos its are abun dant in low land ar eas, par ticu larly ad ja -
cent to small streams and ponds.

Gla cial de pos its and land forms sug gest that the mod ern
physi og ra phy of the quad ran gle is mostly un changed since re -
treat of the late Wis consi nan con ti nen tal ice sheet, which oc -
curred about 14000- 13000 years bef ore pres ent (B.P.)
(Thomp son and Borns, 1985a, 1985b).  Nu mer ous stream lined
bed rock and till hills in di cate that late Pleis to cene ice flow was
di rected to ward the south east.  The to pog ra phy along the prin ci -
pal drain age paths is ei ther very hum mocky with abun dant elon -
gate es ker ridges and ket tle holes, char ac ter is tic of gla cio flu vial
ice- contact de pos its, or con sists of rela tively flat par al lel
benches, char ac ter is tic of gla cio flu vial ter races.  Sand plains, in -
ter preted as ice- contact gla cio la cus trine delta de pos its, oc cur in
broad low lands mostly in the east ern and south ern parts of the
quad ran gle.

BEDROCK  GEOLOGY

Hussey (1985) sum ma rized the base ment ge ol ogy of
south ern Maine.  In the Lim er ick quad ran gle the bed rock is char -
ac ter ized by Si lu rian to early De vo nian age sedi ments that were
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meta mor phosed dur ing the De vo nian Aca dian orog eny and later
in truded by De vo nian and Meso zoic plu tons.  The me tasedi -
ments are as signed to the Lower Mem ber of the Rindge mere
For ma tion of the Shapleigh Group.  They are domi nated by a se -
quence of folded and meta mor phosed pe lites and ar gil la ceous
sand stones that in clude mi nor thin dis con tinu ous belts of cal -
care ous sedi ments and rusty- weathered pe lites.  Two De vo nian
age oval- shaped plu tons oc cur in the area: a two- mica gran ite
body (5 x 4 km) is situ ated south west of Saw yer Moun tain, and a
bio tite gra no dio rite body (4 x 14 km) ex tends across the south -
west cor ner of the quad ran gle in the New field area (Gil man,
1972).  The me tasedi ments and De vo nian plu tons ex hibit a
northwest- southeast struc tural trend that is at trib uted to in tru -
sion of the Se bago batho lith in Mis sis sip pian time (Hussey,
1985).  The bed rock struc tural trend roughly par al lels the gla cial
ice- flow di rec tion in the area.

Three smaller plu tons, as sumed to be Meso zoic in age, oc -
cur along the west ern bor der of the quad ran gle (Gil man, 1972).
The gran itic Picket Moun tain stock (3 x 4 km) and sy en itic Sym -
mes Pond stock (1 x 1 km) in trude the De vo nian gra no dio rite
plu ton in the New field area.  The sy en itic and tra chytic Ran dall
Moun tain stock (1 x 3 km), cen tered on Ran dall Moun tain south -
west of East Par sons field, in trudes me tasedi ments of the
Rindge mere For ma tion.

Ex ten sive rock out crops oc cur on sev eral hill tops in the
quad ran gle, in clud ing Knox Moun tain and Picket Moun tain in
the south west cor ner; Ran dall Moun tain along the west ern bor -
der; and from Bald Head to Saw yer Moun tain along the north ern
bor der.  Nu mer ous small out crops oc cur on hill tops and in road -
cuts through out the area.  On the sur fic ial geo logic map ac com -
pa ny ing this re port, rock out crops are de noted `rk' and
de line ated by solid black dots and patches.  A rock quarry, owned 
and op er ated by F. R. Car roll of Lim er ick, is lo cated west of
Saw yer Moun tain in the De vo nian gran ite plu ton.  

SURFICIAL  DEPOSITS

Sur fic ial de pos its in the quad ran gle are domi nated by gla -
cial, gla cio flu vial, and gla cio la cus trine sedi ments that are at trib -
uted to the late Wis consi nan ice ad vance and re treat from New
Eng land.  Post gla cial stream and swamp and mod ern ar ti fi cial
fill de pos its are su per im posed on the late- glacial land scape.  Sur -
fic ial de pos its are de scribed be low in gen eral stra tigraphic suc -
ces sion from old est to young est (see Fig ure 1 for in ter pre ta tion
of chro nol ogy.)

Thin drift 

Thin drift ar eas, de fined as places where sedi ment cover
over bed rock is gen er ally less than 10 feet thick, are com mon on
high lands in the quad ran gle.  These ar eas are ap proxi mately de -
line ated on the map (hori zon tal ruled pat tern) on the ba sis of bed -
rock out crop dis tri bu tions, field ob ser va tions, and air photo
in ter pre ta tion.  Thin drift is gen er ally com posed of a patchy ve -

neer of gla cial till and/or er ratic boul ders (de scribed be low).
South- directed gla cial stria tions (azi muth 160o- 185o) are abun -
dant on ex posed bed rock in thin drift ar eas on Ho sac Moun tain,
lo cated in the north east cor ner of the area.  

Till 

Till (map unit Pt) blan kets the hillslopes and hill tops
through out the area.  Much of the till oc curs in the thin drift ar eas
de scribed above.  The till con sists of poorly sorted, weakly strati -
fied to non- stratified dia mic ton with a silty- sandy ma trix that
man tles hills and up land val leys in the area.  Par ti cle sizes in till
range from clay to boul der.  Peb ble- to boulder- size clasts are
com monly stri ated and fac eted as a re sult of gla cial abra sion.
The color of unoxi dized till ma trix is light ol ive gray to light
brownish gray (Mun sell col ors from 2.5Y 6/2 to 5Y 7/4).  Two
va rie ties of till, in du rated silty- clayey ba sal till and un con soli -
dated silty- sandy ab la tion till, were rec og nized on the ma te ri als
map (ds and dt), but were not dif fer en ti ated on the geo logic map.
The ab la tion till was ob served more com monly.  

The till unit also in cludes er ratic boul ders that are dis persed 
on till and ex posed bed rock sur faces.  Ar eas with con cen tra tions
of sur face boul ders larger than 3 feet (1 me ter) in di ame ter are
des ig nated on the map by clus ters of small cir cles.  A maxi mum
sur face boul der size of 12 feet (4 me ters) in di ame ter was ob -
served on Pick erel Hill north east of Lim er ick Mills.  

Gla cio la cus trine De pos its

Two gla cio la cus trine delta com plexes, the Gla cial Lake
Mou sam delta (Plmd and Plmdi) and the Gla cial Lake Ar row -
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Fig ure 1.  Pro vi sional rela tive age chro nol ogy of map units in the
Limerick quadrangle.



head delta (Plad), were mapped in the south west ern and east ern
parts of the quad ran gle, re spec tively.  These del tas are lo cated in
sandy ar eas with rela tively flat to pog ra phy.  Both delta com -
plexes formed in pro gla cial paleo- lakes that ex tended to the
south and east of the quad ran gle.  The Gla cial Lake Mou sam
delta com plex (Plmd and Plmdi), situ ated in an up land po si tion
(to 500 feet asl) rela tive to the Gla cial Lake Ar row head delta
(Plad) (360 feet asl), is con sid ered to be the older delta com plex.

Gla cial Lake Mou sam delta de pos its (Pldm) are lo cated
south of the vil lage of New field, where sandy and gravelly-
 sandy strati fied and cross- stratified sedi ments reach ele va tions
of 480- 500 feet.  These delta de pos its are gen er ally poorly ex -
posed ex cept in small road cuts near Sil ver Lake.  The Pldm unit
ex tends south ward into the Mou sam Lake 7.5- minute quad ran -
gle (Meglioli, 1997a,b).  In the Lim er ick quad ran gle, the delta
de pos its rep re sent the north ern limit of Gla cial Lake Mou sam, a
paleo- lake that Me gioli (1997a,b) sug gested formed by dam -
ming of the drain age south of Mou sam Lake.  Drain age of the
north ern part of Gla cial Lake Mou sam was lo cally blocked by
bed rock hills to the west and by gla cial ice in the Lit tle Os sipee
River val ley to the east.  

South east of the vil lage of New field, an un usual and very
promi nent ice- disintegration land form (Plmdi) has a maxi mum
ele va tion over 500 feet asl, with more than 100 feet of re lief.
This fea ture ex tends from south of the Lit tle Os sipee River,
along the east side of Sil ver Lake, and con tin ues into the Mou -
sam Lake quad ran gle.  The top sur face con sists of a se ries of
ridges that trend roughly N80oE, ap proxi mately per pen dicu lar to 
Wis consi nan ice- flow in the area.  The top sur face is pit ted with
closed de pres sions in ter preted as ket tles.  The de pos its are com -
posed of  sand and mi nor gravel.  In ter nal sedi men tary struc tures
and con tacts of the de pos its are poorly ex posed.  The sandy na -
ture of the de pos its, and up per ele va tions simi lar to nearby Gla -
cial Lake Mou sam delta de pos its, sug gest that these de pos its are
del taic in ori gin.  The hum mocky to pog ra phy and promi nent
ridges sug gest that the de pos its formed in the col lapsed ice-
 marginal zone at the head of the Gla cial Lake Mou sam delta.  

Gla cial Lake Ar row head delta de pos its (Plad) can be
traced south from near Lim er ick Mills along Lake Ar row head
to ward Os sipee Mills, where they ex tend up stream in the Lit tle
Os sipee River and Pen dex ter Brook drain ages.  The delta
reaches a maxi mum ele va tion of ap proxi mately 360 feet asl.
Delta de pos its around Lake Ar row head and Os sipee Mills ex -
tend across the south west cor ner of the Lim ing ton quad ran gle to
the head of Lit tle Os sipee Pond (Meglioli, 1999a,b).

The best ex po sures of the Gla cial Lake Ar row head delta
de pos its (Plad) are in gravel pits (map data sta tions L16 and L18) 
east of Lim er ick Mills and south of Pick erel Pond, where the up -
per sur face of the sand fa cies is at ap proxi mately 340 feet asl.  In
these pits, ap proxi mately 7 feet of crudely bed ded sandy gravel
over lies more than 12 feet of rip pled and cross- bedded me dium
to very fine sand.  Fore set beds dip gen er ally to ward the south,
al though there is not a sin gle pre ferred di rec tion. In most other
places the delta fore set de pos its are domi nated by me dium sand,

with lesser amounts of coarse and fine sand.  The to pog ra phy of
many of the delta sur faces is dis rupted and slightly ir regu lar,
which is at trib uted to post- depositional melt ing of bur ied ice
blocks.  Promi nent es kers proj ect above the Plad de pos its west of 
Lake Ar row head.  These es kers formed in sub gla cial tun nels ei -
ther prior to or at the time of delta for ma tion.

Gla cio flu vial De pos its

Gla cio flu vial de pos its in the quad ran gle in clude un dif fer -
en ti ated ice- contact de pos its (Pgi), es ker ridges (Pge), the New -
field stream ter races (Pnt),  and out wash de pos its (Pgo).  These
de pos its are ex posed in gravel pits through out the quad ran gle.
They are con cen trated mostly along sev eral stream val leys, in -
clud ing the Lit tle Os sipee River val ley, and of ten oc cur ad ja cent
to each other.  Sev eral aban doned melt wa ter chan nels were iden -
ti fied on the map.  

Ice- contact de pos its (Pgi and Pge) are gen er ally char ac ter -
ized by very ir regu lar sur face to pog ra phy, with es ker ridges
(Pge) be ing the most con spicu ous ice- contact land form.  The Pgi 
and Pge units are rec og niz able on air pho tos and the out- of- print
1958 ver sion of the New field, Maine-N.H. 15- minute quad ran -
gle.  Sev eral es ker ridges are ob scured or ab sent on the 1983
Lim er ick 7.5- minute quad ran gle.  Flat- topped kames and kame
ter races oc cur com monly in drain ages near es ker ridges, but are
not dif fer en ti ated from other Pgi de pos its on the geo logic map.
Ice- contact de pos its are well ex posed in nu mer ous com mer cial
bor row pits and are com posed mostly of in ter bed ded sand and
gravel.  Sandy fa cies are domi nated by coarse to me dium sands;
grav elly fa cies are domi nated by cob bles to peb bles with some
boul ders.  Sepa rate fa cies are up to sev eral feet thick and tend to
be well- sorted al though the over all sort ing of de pos its is mod er -
ate to poor.  Other sedi men tary fa cies, in clud ing dia mic ton and
lami nated silt and clay, oc cur lo cally.  

Pri mary and sec on dary sedi men tary struc tures in ice-
 contact de pos its rec ord depo si tion by flu vial pro cesses, fol -
lowed by  post- depositional col lapse.  Grav elly fa cies may be
clast- supported and im bri cated and of ten oc cur as dis crete
lenses.  Sandy fa cies are very well bed ded and of ten are cross-
 bedded.  Con tacts be tween sedi men tary fa cies vary from con cor -
dant to dis cor dant and ver ti cal.  Col lapse struc tures, such as nor -
mal fault ing, draped and con torted bed ding, slump ing, and
dis cor dant con tacts are com mon.  Where col lapse is preva lent,
beds of ten par al lel the mor phol ogy of the land sur face and cross -
-bed ding dips in di ver gent di rec tions.  In es kers, cross -bed ding
and im bri ca tion di rec tions gen er ally par al lel the long axis of the
ridge and in di cate a south- southeast di rec tion of melt wa ter flow.
In other ice- contact de pos its, such di rec tional in di ca tors are ob -
scured by post- depositional col lapse caused by melt ing of bur ied 
ice blocks.  

Es kers are com mon and form elon gate but dis con tinu ous
steep- walled ridges, many with cur vi lin ear shapes.  In di vid ual
es ker seg ments are up to 60 feet high, 200 feet wide, and 1000
feet long.  Es ker de pos its are simi lar to other ice- contact de pos -
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its, ex cept that they tend to be less dis rupted by ice-
 disintegration pro cesses.  Ket tles of ten oc cur ad ja cent to es kers.
Some es kers bi sect rela tively flat- lying delta de pos its and pre -
suma bly pre date delta for ma tion.  

Two ma jor es ker sys tems are rec og nized in the quad ran gle. 
One es ker sys tem origi nates north west and north of Lim er ick
Mills, along the Brown Brook and Leavitt Brook drain ages.
Here, two seg mented es ker trains can be traced 6.3 miles down
the Brown Brook drain age and 3.7 miles down the Leavitt Brook 
drain age un til they merge south of Lim er ick Mills and con tinue
for 2.3 miles through and around Lake Ar row head.  This es ker
sys tem con tin ues south east ward to the head of Lit tle Os sipee
Lake in the Lim ing ton quad ran gle (Meglioli, 1999a,b).  Thus,
this es ker sys tem, re ferred to here as the Limerick- Waterboro es -
ker, ex tends nearly 12 miles through the town ships of Lim er ick
and Wa ter boro.  Depo si tion of the Limerick- Waterboro es ker
was pre suma bly time- transgressive, with the south ern seg ments
form ing in as so cia tion with the old est stag nant ice zone as the
gla cier re ceded.  

The sec ond ma jor es ker sys tem is lo cated north of New -
field, prin ci pally along the Chel lis Brook and the north por tion
of Pen dex ter Brook drain ages.  In the Chel lis Brook drain age,
these es kers trace former sub gla cial tun nels that de liv ered gla -
cial melt wa ter and sedi ment to ward the south, pos si bly to the
head ward parts of the Gla cial Lake Mou sam delta (Pldm and
Pldmi) south of the vil lage of New field.  Es kers along the north -
ern parts of Pen dex ter Brook may de line ate former path ways for
re lease of gla cial melt wa ter ei ther to ward the south near New -
field or the south east near Os sipee Mills.  

Other sedi ments de pos ited by gla cial melt wa ter streams in -
clude units Pnt, Pgo, and pos si bly some of the Qst de pos its.
These de pos its are com posed of in ter bed ded sand and gravel and 
are dis tin guished from del tas and ice- contact de pos its by their
lower ele va tions and flat or low- relief to pog ra phy. To po graphic
un du la tions in Pgo ar eas are at trib uted ei ther to chan nel ing or
melt ing of bur ied ice blocks af ter out wash depo si tion.  Both Pnt
and Qst de pos its, as well as some Pgo de pos its, form ter races that 
grade down the Lit tle Os sipee River val ley.  The  most ex ten sive
melt wa ter stream de pos its are lo cated in the Lit tle Os sipee River
drain age, be tween New field and Os sipee Mills.  

Post gla cial to Mod ern Wet lands, Al lu vium, and Ar ti fi cial Fill

Wet land de pos its (Hw) are lo cal ized in poorly drained ar -
eas, of ten with stand ing wa ter.  They have de vel oped on both till
and melt wa ter de pos its, and proba bly have rather im per me able
sub strates.  Wet land de pos its in the quad ran gle are lo cated along
streams and in iso lated de pres sions; many proba bly fill ket tle
holes.  Sub sur face wet land data from the Maine State High way
Com mis sion (1970) for three bogs along State Route 5 about 2.5
to 3.5 miles north of Lim er ick show that in these lo ca tions, peat
is up to 50 feet thick.  The peat is com monly un der lain by a thin
layer of clay and silt (0-8 ft thick) and a mix ture of grav elly sand.
The vege ta tion in wet land ar eas ranges from trees to grasses.

Swamps, heaths, and marshes oc cur in the quad ran gle, but are
not dif fer en ti ated on the map.  

Holo cene al lu vial de pos its (Ha) con sist of re worked silt,
sand, and gravel de pos ited on flood plains of mod ern streams
and riv ers.  Most al lu vium in the quad ran gle oc curs ad ja cent to
the Lit tle Os sipee River.  Qua ter nary stream ter race de pos its
(Qst) oc cur just above the Holo cene al lu vium in the Lit tle Os -
sipee River drain age near New field, and may have been formed
ei ther in late Wis consi nan or Holo cene time.  Al lu vial de pos its
of ten in ter fin ger with wet lands.  

Ar ti fi cial fill (af) was mapped at a few lo ca tions in the
quad ran gle where the origi nal to pog ra phy and de pos its have
been ob scured by ar ti fi cially de pos ited till, sand and gravel,
rock, or ref use.  Ar ti fi cial fill sites are mostly re stricted to land -
fills and road con struc tion sites.  The origi nal to pog ra phy of
many melt wa ter de pos its has also been al tered by sand and
gravel min ing in the quad ran gle.  The ar eas of large sand and
gravel pits are des ig nated on the geo logic map by di ago nal lines.

GLACIAL  AND  POSTGLACIAL  HISTORY

Dur ing the ad vance of con ti nen tal ice over south ern Maine, 
in du rated lodg ement till (some Pt) was de pos ited sub gla cially in
parts of the Lim er ick quad ran gle.  Pre suma bly, this till was de -
rived from the most re cent (late Wis consi nan) gla cia tion, when
gla cial ice reached its maxi mum po si tion at the con ti nen tal shelf
break (Thomp son and Borns, 1985a, 1985b).  Nu mer ous stream -
lined bed rock and till hills in the Lim er ick area in di cate that the
domi nant ice flow di rec tion was to ward the south east.  Gla cial
stria tions on bed rock on Ho sac Moun tain (lo cated west of Saw -
yer Moun tain in the north east part of the quad ran gle) sug gest
that lo cal ice flow may have been di rected more to the south (av -
er age stria tion azi muth is 175o).  

The ac tive ice mar gin be gan to re treat by about 17000 yr
B.P. and had re treated north of the Lim er ick area by about 13000
yr B.P. (Thomp son and Borns, 1985a, 1985b).  Dead ice may
have re mained in some val leys for a longer time pe ri od.  The ice
re treat oc curred bef ore iso static re bound of the de pressed land
sur face, so coastal low land re gions and many in land river drain -
ages were in un dated with sea wa ter.  No ma rine sedi ments were
found in the Lim er ick quad ran gle, sup port ing the lo cal ma rine
sub mer gence limit of 285 feet asl in the ad ja cent Lim ing ton
quad ran gle, just 2.5 miles east of the Lim er ick quad ran gle bor -
der.  

Dur ing ice re treat, a se ries of ice- marginal land forms and
se quences of sedi men tary fa cies were de pos ited as de scribed by
the mor phose quence con cept of Ko teff and Pessl (1981).  The
abun dance of sand- rich ab la tion till (some Pt) and ice- contact
de pos its (Pgi, Pge, Pldmi) in the Lim er ick area sup ports the
model of a stag nant ice zone which proba bly re ceded sys tem ati -
cally north ward and north west ward at a simi lar rate to the ac tive
“live” ice mar gin that lay to the north.  Ab la tion till and ice-
 contact de pos its were proba bly be ing de pos ited at the same time
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at any given lo ca tion.  There is no evi dence in the Lim er ick quad -
ran gle that ice read vanced over melt wa ter de pos its.  

Two se ries of la cus trine and flu vial or fluvial- lacustrine
mor phose quences (as de fined by Ko teff and Pessl (1981)) oc cur
in the quad ran gle:  here named the New field and Lim er ick Mills
mor phose quences.  The New field mor phose quences in clude
gla cio la cus trine and gla cio flu vial de pos its in the west ern half of
the quad ran gle, cen tered in the vi cin ity of the vil lage of New -
field; the Lim er ick Mills mor phose quences in clude a simi lar se -
ries of de pos its in the east ern half of the quad ran gle, cen tered in
the vil lage of Lim er ick Mills.  The New field and Lim er ick mor -
phose quences re sulted from sub gla cial and pro gla cial depo si -
tion dur ing lo cal ice stag na tion and for ma tion of pro gla cial
lakes.  De vel op ment of Gla cial Lake Mou sam and depo si tion of
the as so ci ated gla cio la cus trine Plmd unit (480- 500 feet asl) of
the New field mor phose quence se ries is in ferred to pre date the
ad ja cent, but lower- elevation Gla cial Lake Ar row head and as so -
ci ated gla cio la cus trine Plad unit (340- 360 feet asl) of the Lim er -
ick Mills se ries (Fig ure 1).  The gla cio la cus trine del tas (Plmd,
Plmdi, and Plad) formed con tem po ra ne ously with at least some
of the ice- contact de pos its in the quad ran gle (Fig ure 1).  

The New field mor phose quences are de fined by de pos its
as so ci ated with Gla cial Lake Mou sam, in clud ing del tas (Plmd
and Plmdi), ice- contact de pos its (Pge, Pgi), and some late- stage
stream ter race de pos its (Pnt and Pgo, both ex hib it ing some col -
lapse fea tures) that re sulted from base- level low er ing.  Ice-
 contact de pos its are as sumed to be older in the south, where es -
kers are sur rounded by delta de pos its, but were proba bly laid
down in a time- transgressive se ries bef ore, dur ing, and af ter
delta for ma tion.  Ice- contact sedi ments along the Chel lis Brook
and the north ern por tion of Pen dex ter Brook drain ages may have 
been de pos ited by melt wa ter that flowed south ward into Gla cial
Lake Mou sam.  The spill way thresh old for Lake Mou sam was
ap par ently lo cated south of the quad ran gle, in the Mou sam Lake
quad ran gle.  Meglioli (1997a,b) stated that the Gla cial Lake
Mou sam delta de pos its near Mou sam Lake range in ele va tion
from 520 to 560 feet asl and were de pos ited when the south ern
out let of Lake Mou sam was dammed by an ice block.  In the Lim -
er ick quad ran gle, Gla cial Lake Mou sam delta de pos its are lower
in ele va tion (480- 500 feet asl) and may rep re sent a late- stage
low er ing of the lake when ice re treat opened a lower out let. The
lack of topset beds near New field al lows for higher lake lev els in
the Lim er ick quad ran gle and the pos si bil ity of a sin gle high
(520- 560 feet asl) up per level for Gla cial Lake Mou sam.  The
New field stream ter races (Pnt) are the high est (460+ to 400 feet
asl) and there fore pre suma bly the old est flu vial de pos its in the
quad ran gle.  These Pnt de pos its ap pear to be graded to the melt -
wa ter chan nel cut into the till hill south west of Os sipee Mills.
The steep gra di ent of these de pos its in di cates that they may be
flu vial ter races cut into ear lier Gla cial Lake Mou sam de pos its
when the paleo- lake level fell.  A sec ond set of stream ter races
(Pgo), also situ ated along the Lit tle Os sipee River drain age, is

lower (400+ to 380 feet asl) and pre suma bly younger than the
New field ter races (Pnt).  The Pgo de pos its in this area proba bly
re sulted from con tin ued down cut ting and re work ing of older
sedi ments by melt wa ter drain age from the ad ja cent West New -
field quad ran gle.  The chan nel south west of Os sip ee mills may
have con tin ued to be the base- level con trol at this time.  South -
ward melt wa ter drain gage from the small val leys north and
north east of New field vil lage also would have con trib uted to the
for ma tion of units Pnt and Pgo in the Lit tle Os sipee Val ley.  A
third and even lower set of stream ter races (Qst) is situ ated just
above the mod ern Lit tle Os sipee River flood plain and formed
ei ther in late- glacial or early post gla cial time.  

The Lim er ick Mills mor phose quences, de fined by de pos its 
as so ci ated with de vel op ment of Gla cial Lake Ar row head, fol -
lowed a pro gres sion simi lar to the New field se ries.  Just south of
Pick erel Pond, con vo luted ice- contact and gla cio flu vial de pos its 
in ter fin ger, sug gest ing a mor phose quence as so cia tion.  Ice-
 contact (Pgi) de pos its in the Brown Brook and Leavitt Brook
drain ages may have re sulted from melt wa ter flow into Gla cial
Lake Ar row head near Lim er ick Mills, slightly bef ore and dur ing 
em place ment of the young est Plad de pos its.  The Plad units in
the Lim ing ton (Meglioli, 1999a,b) and Lim er ick quad ran gles
are cor re lated on the ba sis of simi lar up per ele va tions at about
340- 360 feet asl.  This gla cio la cus trine delta ap pears to have
been de pos ited in a rela tively sta ble (not af fected by pro gres sive
base level low er ing) pro gla cial lake that was formed when an ice
block dammed the south end of Lit tle Os sipee Pond, as sug -
gested by Meglioli (1999a,b).  In the Leavitt Brook drain age,
out wash de pos its (Pgo) are simi lar to, but less col lapsed than,
ice- contact de pos its (Pgi) and proba bly are closely as so ci ated in
time.  

The post gla cial his tory of the Lim er ick quad ran gle in -
cludes the sta bi li za tion of the land sur face by vege ta tion, the es -
tab lish ment of mod ern drain age net works, and the de vel op ment
of wet lands ar eas.  Stone walls through out the quad ran gle pre -
serve evi dence of ex ten sive clear ing and de vel op ment for farm -
ing in the 18th and 19th cen tu ries.  More re cently, the sur face
mor phol ogy and sur fic ial de pos its have been al tered lo cally by
road con struc tion and gravel min ing.  Sand and gravel de pos its,
par ticu larly the Plad de pos its in the Lim er ick Mills area, have
been and con tinue to be a valu able eco nomic re source.
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AP PEN DIX  A:  DE TAILED  SITE  OB SER VA TIONS
(FIELD DATA SHEETS DE SCRIB ING DE TAILS OF SITES L1- L25 ON FILE AT THE MAINE GEO LOGI CAL SUR VEY)

      Sedi men tol ogy and Gla cial Melt wa ter Flow Di rec tion Data

No. UTM E UTM N Ma te ri als† Type Azi muth Dip

L1* 357.6 4842.6 30SG IM BRI CA TION* 120
L2 356.4 4841.3 6 c-s/ 1 ms fore set ~180
L3 357.6 4836.8 3 gs/ 8 fs chan nel ~180
L4* 352.3 4844.2 2 gs/8 fs fore set* 150- 155 22 SE
L5* 357.7 4836.2 5 s/gs fore set* 200 26 SW
L6 349.9 4840.4 4 sg, s/ 5 ds
L7 353.4 4842.35 6 dt
L8 350.05 4839.75 4 s, gs/ 3 c de formed bed 150 20 NW
L8 350.05 4839.75 de formed bed 185 25 NE
L9* 356.4 4841.4 0-7 gs, sg/ 5- 10 ms, fs, vfs im bri ca tion* 170- 180
L10* 358.3 4840.3 12 gs lin ear ridge, 170

im bri ca tion* ±210
L11 358.15 4839.7 6 gs/ 15s, c-p
L12 355.9 4835.4 3 gs/ 1 s, st
L13 357.3 4838.5 Hal ford Lot es kers lin ear ridges 119- 165
L14 351.3 4835.9 3 gs/ 6 s
L16 357.5 4839.4 1 gs/ 12 s bed ding 120 30SE
L16 bed ding 235 26SW
L17 357.6 4839.3 5 gs
L18 357.3 4839.4 6 s
L19 358.95 4839.65 20 gs
L20 353.0 4833.4 60 s, sg ice dis in te gra tion 80

ridges
L21 357.9 4836.4 30 b-s lin ear ridges 140- 160
L22* 357.98 4836.2 18 b, c, sg im bri ca tion* 130- 170
L23 356.95 4839.3 2 gs/ 3 s, st/ 8 gs, sg fore set 195 35SW
L24* 354.95 4839.95 6 gs, s, st fore set* 140- 160
L25 358.25 4839.4 18 gs

351.9 4836.0 fore set* 215 35 SW

 †Num bers are thick nesses in feet; see ma te ri als map (Wilch, 1998) for ex pla na tion of let ter sym bols.
*Gla cial melt wa ter flow di rec tion in di ca tors that are on sur fic ial geo logic map.  Other di rec tion in di ca tors were not in cluded 
  be cause data were for lin ear es ker ridges (which are shown sche mati cally on map by chev rons) or re sults were am bigu ous.

           Ice Flow Di rec tion Data
UTM E UTM N Type Azi muth

356.5 4844.65 stria tions 180
170
175
170
177
180

                                            mean of six meas ure ments 175
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