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IN TRO DUC TION

This study is based on de tailed 1:24,000- scale map ping of
sur fic ial de pos its and in ter pre ta tion of the re gional gla cial his -
tory of the Steep Falls quad ran gle. The Steep Falls 7.5- minute
quad ran gle is situ ated di rectly west and south west of Se bago
Lake in south ern Maine, oc cu py ing por tions of Cum ber land and
York Coun ties (Fig ure 1).  The area cov ered by this quad ran gle is 
about 14 km (8.7 mi) from north to south, and 10 km (6.2 mi)
from east to west.  The re gion is char ac ter ized by a wide range of
re lief and land forms.  The Sad dle back Hills in the north west are
a rug ged, heav ily dis sected bed rock ter rain with a gen er ally thin
and patchy cover of sur fic ial sedi ments, and have a maxi mum lo -
cal re lief ex ceed ing 220 m (722 ft).  The low land plains in the
cen tral and south east ern por tions of the Steep Falls quad ran gle
con tain all of the larg est ponds and more than 80% of the wet -
lands in the map area.  The south west cor ner of the quad ran gle is
domi nated by gen tly roll ing hills where bed rock highs pro trude
through the sur fic ial de pos its.

The Steep Falls quad ran gle con tains di verse sur fic ial sedi -
ments.  The topo graphi cally low est ar eas, which were in un dated
by the sea in late- glacial time, have vo lu mi nous sand re sources
in the del tas and other gla cial melt wa ter de pos its, as well as in
the post gla cial stream ter races de vel oped on these de pos its.  In
ar eas above the limit of ma rine sub mer gence (higher than about
100 m [~330 ft] in ele va tion), varia bly thick de pos its of gla cial
sand and gravel and sandy till are wide spread. Seg mented es ker
ridges string across hills and val leys, and larger es kers oc cur in
the area of ma rine trans gres sion (e.g. near Horne Pond).  Gla cio -
la cus trine de pos its are found in val leys that once held gla cially
dammed lakes.  The Saco River and its tribu tar ies are re spon si ble 
for con sid er able modi fi ca tion of the gla cial land scape through

flu vial depo si tion and ero sion.  Over fifty sand and gravel pits
have been iden ti fied within the Steep Falls quad ran gle, but only
twelve were ac tive at the time of map ping. 

 Two maps de pict ing the sur fic ial ge ol ogy and ma te ri als of
the quad ran gle are as so ci ated with this re port.  The sur fic ial ma -
te ri als map (Gosse and Thomp son, 1998) pro vides the user with
the lo ca tions and ab bre vi ated de scrip tions of the earth ma te ri als
found at about 300 ob ser va tion sites rang ing from shovel holes
to large gravel pits. Data from these num bered sites are sum ma -
rized in Ap pen dix A.  The sur fic ial ge ol ogy map (Gosse and
Thomp son, 1999) not only shows the areal ex tent of the sur fic ial
ma te ri als, but also our in ter pre ta tion of the late Qua ter nary geo -
logic his tory of the area.  The units shown on the geo logic map
are sum ma rized in Ta ble 1.  Some of these de pos its con tain only
one type of sur fic ial ma te rial (for ex am ple, stream al lu vium is al -
most al ways a sand or peb bly sand), but oth ers con tain mul ti ple
ma te ri als (for in stance, a delta can have silt, sand, and peb ble to
boul der gravel).

The field work for the maps was com pleted in 1994.  Aer ial
pho to graph in ter pre ta tion bef ore, dur ing, and af ter field work
as sisted in pro duc ing the geo logic map.  Much of the in for ma -
tion in this re port origi nated from pre vious stud ies re lated to the
sur fic ial ge ol ogy of the Steep Falls re gion.  Smith and Thomp son 
(1977) pre pared a re con nais sance sur fic ial map (1:62,500) of the 
re gion for the Maine Geo logi cal Sur vey.  Hol land (1986) de -
scribed the gla cial ge ol ogy of the area, and Pres cott (1979, 1980) 
in ves ti gated the sur fic ial aq ui fers. Thomp son and oth ers (1995)
pro vided an over view of the gla cial his tory of the Se bago Lake
re gion, in clud ing sites of in ter est in the Steep Falls quad ran gle.
Sand and gravel aq ui fer data were com piled by Wil liams and
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Fig ure 1.  Map show ing lo ca tion of the Steep Falls quad ran gle.  The “M.L.” line marks the in land limit of ma rine sub mer gence in
late-glacial time.



Lanc tot (1987), and a Na tional Wet lands Map for Steep Falls
was pub lished in 1992 (U.S. De part ment of the In te rior).  Soil
sur vey re ports for Cum ber land County (Hed strom, 1974) and
York County (Flewel ling and Li sante, 1982) as sisted in the ini -
tial aer ial pho to graph in ter pre ta tion.

BEDROCK  GEOLOGY

In gen eral, the bed rock in the Steep Falls quad ran gle can be 
grouped into two main rock types—Se bago batho lith gra no dio -
rite and peg ma tites, and Lower Pa leo zoic me tasedi men tary
rocks (Hussey, 1985).  The Mis sis sip pian Se bago batho lith is ex -
posed in the north east ern sec tor of the quad ran gle and is the only
lo cal source of gra no dio rite.  The batho lith cov ers an ex ten sive
area north of the quad ran gle, pro vid ing a source for much of the
gla cial drift in the east ern half of the map sheet and for much of
the gla cio flu vial and del taic de pos its over the en tire re gion.
Most till de rived from this li thol ogy is sandy, and spheri cal and
well–rounded clasts are com mon in the as so ci ated flu vial sedi -
ments.  Large (> 1 m) boul ders are abun dant in till de rived from
the gra no dio rite.

The Lower Mem ber of the Si lu rian Rindge mere For ma tion
com prises most of the high lands in the west ern parts of (and west 
of) the quad ran gle, such as the Sad dle back Moun tains, Moody
Moun tain, and Town Farm Hill.  Within the quad ran gle, the
Rindge mere For ma tion in cludes fine- grained metape lites, meta -
mor phosed ar gil la ceous sand stone, and abun dant coarse-
 grained bio tite schists with vary ing pro por tions of gar net, mus -
co vite, sil lima nite, stauro lite, mus co vite, and quartz (Hussey,
1985).  The sulfide- rich metape lites weather to pro duce a rusty
color, which is par ticu larly evi dent in the Rob in son Hill re gion
(lo cally known as “Sul fur Hill” due to the sul fides).  The me -
tasedi ments of the Rindge mere For ma tion are very eas ily com -
mi nuted, and clasts of this rock type are un likely to be
trans ported in gla cial drift for any great dis tance with out be ing
pul ver ized.  One belt of cal care ous me tasedi ments con sist ing of
mar ble with gros su lar, di op side, and light- green am phi bole out -
crops north and east of North Bald win (Hussey, 1985).  De tailed
prove nance and boulder- train map ping on this 300 m (~1000 ft)
wide south- southeast trend ing belt may help tightly con strain the 
lo cal ice flow di rec tions, es pe cially if the out crop area ex pe ri -
enced south west ward ice flow from the Se bago Lake ba sin.

In cen tral and south ern parts of the quad ran gle, a large belt
of Or do vi cian Vas sal boro For ma tion grano fels and schis tose
grano fels sepa rates the Rindge mere me tasedi ments and the Se -
bago batho lith.  Like the Rindge mere For ma tion, the Vas sal boro
me tasedi ments are eas ily com mi nuted and gen er ally can be rec -
og nized only in locally- derived gla cial sedi ments.  Al though the
Vas sal boro and Rindge mere For ma tion are mica- rich, the typi cal 
till cov er ing these ter rains is very sandy -— not silty as one might 
ex pect.

No defi nite source has been lo cated for the abun dant ba -
salts and other light- to- dark col ored apha nitic ig ne ous rocks

found in many of the gla cial de pos its through out the quad ran gle
(mainly in the south ern and east ern sec tions of the study area).
The near est known source for vol canic rocks is the swarm of
Meso zoic vol can ics 16 km (10 mi) north west of the quad ran gle.
Frag ments of these vol canic bod ies could have been trans ported
to the Steep Falls re gion by an early south east ward (~120o) flow
of gla cial ice, but could not have ar rived via ei ther of the last two
domi nant ice flow di rec tions (160o or 180o) iden ti fied through -
out the quad ran gle (Ta ble 3).  It is pos si ble that vol canic rocks
ex posed north west of the Se bago batho lith are the pri mary
source of the vol canic clasts found in the quad ran gle.  How ever,
it seems likely that some of the ba salts and other li tholo gies were
de rived from nar row, very lo cal dikes such as those which are
com monly ob served cut ting the bed rock in this re gion.

SURFICIAL  DEPOSITS  AND  LANDFORMS

Till

Till (map unit Pt; Ta ble 1) is a ho mo ge ne ous and mas sive
(mostly poorly sorted and matrix- supported) dia mic ton, that was 
de pos ited di rectly by gla cial ice.  The ma jor ity of till in the Steep
Falls quad ran gle was de pos ited dur ing the most re cent (late Wis -
consi nan) gla cia tion and sub se quent de gla cia tion of the area.  No 
evi dence to dif fer en ti ate tills from ei ther of these two phases has
been rec og nized in the Steep Falls quad ran gle (i.e. the tills have
not been clas si fied into vari ous fa cies or types).  Simi larly, till
older than late Wis consi nan age has not been rec og nized in the
quad ran gle.

A varia bly thick and lo cally dis con tinu ous till cover over -
lies most high land re gions in the Steep Falls quad ran gle.  The
bed rock data on the geo logic map (line pat tern in di cat ing thin-
 drift ar eas and abun dant bed rock out crops) sug gests the thin na -
ture of the till cover.  Bed rock pro trudes through the till on most
hill tops.  The tex ture of the till is a func tion of par ent bed rock li -
tholo gies and de po si tional pro cess.  Till de rived from the Se bago 
batho lith gra no dio rite is gen er ally a gray, silty- sandy, matrix-
 supported, and varia bly com pact dia mic ton.  Lo cally it con tains
many large boul ders.  In con trast, till origi nat ing from Vas sal -
boro and Rindge mere me tasedi ments is gen er ally a gray- brown
sandy to silty- sandy loose dia mic ton.  Metasediment- derived till
is peb bly and cob bly, and there are no ticea bly fewer large boul -
ders rela tive to the till de rived from gran ite.  The sandy and grav -
elly na ture of most tills in the Steep Falls quad ran gle can cause
con fu sion when dis tin guish ing them from wa ter laid gla cial de -
pos its.

Where till thick ness is great est (e.g. in val leys or on lee
slopes) the till com monly ex ists as hum mocky mo raine (map
unit Phm; Ta ble 1) with lo cal re lief on the or der of sev eral me -
ters.  Hum mocky mo raine through out the quad ran gle is con sis -
tently a very sandy, poorly- consolidated, partially- stratified
grav elly dia mic ton, with stones up to sev eral me ters in di ame ter
(Fig ure 2).  These hum mocky de pos its are com monly in cised by
short melt wa ter chan nels and are there fore closely as so ci ated
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with well- sorted gla cio flu vial sedi ments.  Patches of gla cio flu -
vial de pos its within the hum mocky mo raine are of ten too small
to show on the map at the scale of the quad ran gle.  

An end mo raine has been iden ti fied south of Long Beach,
near Rain bow Pond (map unit Pem; Ta ble 1).  The Rain bow
Pond Mo raine in cludes till ridges formed at the gla cier mar gin.
In ad di tion, ice- contact gravel and sand, which in places form
large fans, are as so ci ated with and flank the till ridges.  The end
mo raine marks the po si tion of the gla cier mar gin at the time of
depo si tion.  A sec ond mo raine, in the south east cor ner of the

quad ran gle, ap pears to con sist chiefly of sand and gravel de pos -
ited as a lin ear se ries of sub ma rine fans.

The sig nifi cance of con cen tra tions of large boul ders in
some of the till de pos its is un cer tain.  Most boul der fields oc cur
on the till- covered lee (down- ice) slopes of Se bago batho lith
gra no dio rite knobs.  The widely- spaced joint pat terns (low frac -
ture den sity) and re sis tant na ture of the gra no dio rite may have
in duced pluck ing of large bed rock blocks that were not eas ily
trans ported great dis tances from their source.  Other boul der ag -
gre ga tions are as so ci ated with large gla cial drain age sys tems,
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TA BLE  1.  SUR FIC IAL  MAP UNITS  IN  THE  STEEP  FALLS  QUAD RAN GLE 

Sym bol Unit De scrip tion

Hls Lake shore line Post gla cial sandy sedi ments de pos ited on past or pres ent shore lines of Se bago Lake.  Unit lo cally in cludes ex po sures
of un der ly ing bed rock, till, or clay.

Ha Al lu vium Gen er ally well- sorted and strati fied sand, silt, and gravel de pos ited by mod ern riv ers and streams.  Oc curs most ex ten -
sively along the Saco River.

Hw, Wet land de pos its
Hws

Poorly drained ar eas with vari able tree cover.  Ma te ri als in clude clay, muck, peat, and silt.  Mapped units are swamps
(Hws) and un dif fer en ti ated wet lands (Hw).  Units may in clude ar eas of marshes and heaths.

Qst Stream ter race  de pos its Sand and gravel de pos its and ero sion sur faces formed by streams when they flowed at higher lev els than at pres ent.
Unit in cludes broad ter races along the Saco River.

Qe Eo lian de pos its Typi cally well sorted very fine sand to granu lar sand.  De rived from wind ero sion of gla cial de pos its in the Saco Val -
ley. 

Qc Col lu vium Poorly sorted de bris moved down slopes by grav ity.

Pld Gla cio la cus trine de pos its Sand and gravel de pos ited in a gla cial lake in the Saco River val ley.  This lake proba bly was dammed by a plug of gla -
cial sedi ments block ing the nar row part of the val ley west of Goulds Is land.

Pltf3 Lake Town Farm de pos its - 
low stage

Sand and gravel de pos ited in the low est stage of gla cial Lake Town Farm, when ice re treat in the Back Brook val ley
al lowed the lake to drain through the gap at about 400 ft, just south of Moody Moun tain.

Pltf2 Lake Town Farm de pos its - 
mid dle stage

Sand and gravel de pos ited in the sec ond stage of gla cial Lake Town Farm, which ex isted when the ice- dammed lake
drained east ward through chan nels at about 415 and 425 ft on the north end of Town Farm Hill.

Pltf1 Lake Town Farm de pos its - 
high stage

Sand and gravel de pos ited in the high est and ear li est stage of gla cial Lake Town Farm.  Ice dammed the Back Brook
val ley west of Town Farm Hill, im pound ing the lake, which drained through a gap at about 485 ft just south of the
quad ran gle. 

Pdu Delta of un cer tain ori gin Sand and gravel de pos ited in a ponded wa ter body on the north side of the Saco Val ley.  In cludes the Bald win Delta
(north of Half moon Pond).  It is not known whether these de pos its formed in a lake or the ocean.

Pmd Ma rine delta Gen er ally thick de pos its of sand and gravel de pos ited in the ocean dur ing re ces sion of the last gla cial ice sheet.

Pgi Ice- contact grav els Gravel and sand de pos its that show evi dence of be ing de pos ited near the gla cier mar gin.  Typi cally ket tled and of ten
coarse- grained and poorly sorted.  May in clude out wash.  

Pge Es ker Lo cally dis con tinu ous ridges of mas sive to strati fied, com monly in ter bed ded, gla cio flu vial sand and gravel.  De pos ited 
by melt wa ter streams in sub gla cial and en gla cial con duits dur ing gla cial re treat.   

Phm Hum mocky mo raine Mas sive to strati fied, poorly sorted dia mict (till) with vari able per cent age of gravel and sand.  Char ac ter ized by hum -
mocky to pog ra phy, many boul ders, and sandy tex ture.

Pem End mo raine Till ridges and/or fan de pos its com prised of sand and gravel.  In ferred to have been de pos ited into the sea.  The de pos -
its mark former ice mar gin po si tions.

Pt Till Ho mo ge ne ous to weakly strati fied, com pact mix ture of a wide range of par ti cle sizes, typi cally con tain ing nu mer ous
stones in a sandy- silty ma trix.  Unit may vary greatly in thick ness but proba bly is 1-5 m thick in most places. 



which may in di cate the boul der abun dance is due to the ero sion
and win now ing of finer ma te ri als by melt wa ter.  

Gla cio flu vial De pos its

Gla cio flu vial sedi ments are de pos ited by melt wa ter
streams.  Two types of gla cio flu vial de pos its are found in the
Steep Falls quad ran gle: es kers (map unit Pge; Ta ble 1) and ice-
 contact strati fied sedi ments (map unit Pgi; Ta ble 1).  Es kers are
sinu ous, sharp- crested ridges com prised of mod er ately to very
well- sorted sand and gravel.  The gravel typi cally con tains well-
 rounded and spheri cal clasts which are gen er ally less than 1 m in
di ame ter.  Es kers are formed in con duits within or be low a gla -
cier.  In the Steep Falls quad ran gle, most es kers are short (< 3 km
long) single- crested ridges that reach heights greater than 12 m
(40 ft) in places (e.g. Horne Pond Es ker).  They typi cally oc cupy
val leys or low lands and are gen er ally ab sent where the gla cial
drain age passed through cols in the hills (the Davis Road Es ker
be low Rob in son Hill, and the es ker south west of Winn Moun -
tain).  The es kers also oc cur in groups of one or more sub-
 parallel ridges, such as the sys tems south west of Se bago Lake.
The lat ter have been mapped in di vidu ally, since we are not sure
if all ridges formed con cur rently. 

 In sev eral places the es kers are as so ci ated with ice- contact
gla cial fan de pos its (e.g the es ker end ing 0.5 km west of Ad ams
Pond; lo cal ity 127 on ma te ri als map).  Pre vious stud ies  (such as
Klas sen and Thomp son, 1993) docu ment that es kers tend to
align with the di rec tion of last ice flow.  Thus, the es ker sys tems

in the Stony Brook and Ad ams Pond area may in di cate an
anoma lous south- southwestward ice flow di rec tion, pos si bly
from an ice mass in the Se bago Lake ba sin.

Ma te ri als mapped as ice- contact strati fied sedi ments (unit
Pgi) con sist of sand and gravel that was de pos ited by melt wa ter
in con tact with the gla cier.  Evi dence for the prox im ity of gla cial
ice in cludes the pres ence of till lenses, stri ated stones, and the oc -
cur rence of folds and faults in di cat ing col lapse next to de cay ing
ice.  Like the hum mocky mo raine, unit Pgi of ten has bumpy, ir -
regu lar to pog ra phy, and there are scat tered ket tles re sult ing from 
melt ing of ice blocks.  The ice–con tact de pos its are closely as so -
ci ated with es kers through out the quad ran gle and are wide spread 
along the lee slopes of the Sad dle back Hills.

Gla cioma rine De pos its

Gla cioma rine del tas (map unit Pmd; Ta ble 1) are one of the 
most abun dant types of gla cial melt wa ter de pos its in the quad -
ran gle.  The stra tigra phy of most of these del taic de pos its is not
well ex posed, so they have of ten been iden ti fied on the ba sis of
their flat up per sur faces, which co in cide with the ex trapo lated
marine- limit plane in di cated by gla cioma rine del tas in ad ja cent
ar eas to the south and east (Thomp son and oth ers, 1989, 1995).
Where they have not been modi fied by later ero sion, the del tas
have two prin ci pal com po nents.  The up per part is a hori zon tal
layer usu ally con sist ing of 1-3 m (3- 10 ft) of mas sive or cross-
 bedded grav elly sedi ments (topset beds) de pos ited by streams
flow ing across the delta top.  These beds are un der lain by in -
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Fig ure 2.  Boul dery dia mic ton and gravel in hum mocky mo raine de posit on south side of Long Hill
Road, near north edge of quadrangle (locality 257 on surficial materials map). 



clined sandy fore set beds, which were de pos ited on the front of
the delta as it grew in a sea ward di rec tion.  One such delta is
well- exposed in a pit west of the in ter sec tion of Routes 25 and
11, lo cated just south of the Steep Falls quad ran gle in North Lim -
ing ton.  The con tact be tween topset and fore set beds in the North
Lim ing ton Delta has an ele va tion of 94.5 m (310 ft), which pro -
vides a meas ure of lo cal rela tive sea level in late- glacial time.

The most ex ten sive se ries of del taic de pos its ex tends from
be low the south east ern part of the Steep Falls quad ran gle up
along the Saco River val ley.  The up per parts (topset and up per
fore set beds) of these ma rine del tas have been eroded over large
ar eas by the late- glacial (and pos si bly early Holo cene) Saco
River.  This ero sion has formed flat ter race sur faces (map unit
Qst) with oc ca sional evi dence of  me an der scars, such as at Pick -
pole Swamp and 0.5 km (0.3 mi) west of the in ter sec tion be -
tween Tucker Road and Skip Road, in the south- central part of
the quad ran gle.  No un am bi gu ous ice- contact zones or abrupt
large- scale changes in sedi ment grain size were iden ti fied within 
the Saco Val ley delta com plex, mak ing it dif fi cult to de line ate
former ice mar gin po si tions or dif fer en ti ate the in di vid ual del tas
that proba bly ex ist within this com plex. 

Due to ex ten sive post gla cial ero sion, we can not rule out the 
pos si bil ity that some of the de pos its in the Saco Val ley delta
com plex are ac tu ally sub ma rine fans.  Evi dence to sug gest late-
 glacial wave re work ing and for ma tion of near shore de pos its has
like wise been oblit er ated by sub se quent river ac tiv ity.  The ma -
jor ity of the delta com plex is com prised of thick units of fine to
coarse sand and mi nor peb ble to cob ble gravel, in ter preted as
fore set beds and rem nants of topset beds, re spec tively.  Cob ble
gravel is com mon along the sur face of the delta com plex in the
cen ter of the quad ran gle, and is in ter preted to rep re sent re -
worked topset ma te rial. The ab sence of any ex ten sive cob ble
gravel unit east and south of Horne Pond may in di cate the dis tal
na ture of the del taic sedi ments in this area.  

At least some of the ma rine del tas are thought to have been
fed by sedi ment from gla cial ice tun nels, whose paths are in di -
cated by es kers (map unit Pge).  For ex am ple, the es kers in the
Stony Brook val ley may have de pos ited sedi ments into the delta
com plex in the Sand Pond area when the sea abut ted the gla cier
mar gin.  Al though the rela tive po si tion of ice mar gins around the
delta com plex is un cer tain, the abun dance of nu mer ous ket tle
lakes in the delta com plex (Sand Pond, Dol lar Pond, Horne
Pond, Wards Pond, and nu mer ous smaller ones) sug gests that the 
ma rine del taic sedi men ta tion closely ac com pa nied de gla cia tion.

The Bald win Delta, lo cated north of Half moon Pond and 2
km (1.2 mi) north west of East Bald win, has well- developed
grav elly topset beds and thick sand to peb bly sand fore sets.  Pa -
leo flow in di ca tors, the ket tled to pog ra phy, and the prox im ity of
the Sad dle back Road and Sand Pond es kers to the north, sug gest
that this de posit is an ice- contact delta that was fed by gla cial
melt wa ter drain age from the north east.  For ex am ple, the fore set
beds in the Gup till Pit (lo cal ity 001; Ta ble 2) dip to ward the
south west, in di cat ing that the Bald win Delta was built in that di -
rec tion.  The delta has a topset/fore set con tact at an ele va tion of

101.2 m (332 ft).  If this delta is ma rine, the topset- foreset con tact 
pro vides a mini mum es ti mate for the ma rine limit in this area.  At
pres ent, we can not rule out the pos si bil ity that the delta may have 
been de pos ited in a gla cial lake formed by ice dam ming the Saco
River Val ley to the south, al though we con sid er this ice con figu -
ra tion less likely.

The East Se bago Delta (lo cali ties 002 and 003, near East
Se bago vil lage; see also Fig ure 3) like wise may be ma rine, al -
though the gene sis of this de posit is not com pletely un der stood.
The mod ern North west River dis sects the delta.  Al though it is
pos si ble that drain age from the Stony Brook val ley fed the delta,
we be lieve the main sedi ment source was the late- glacial North -
west River val ley be cause the fore set beds gen er ally in di cate
south east ward pro gra da tion (Ta ble 2) and the sedi ment grades
(grain size de creases) to ward the south east.  The mor phol ogy of
the delta sup ports this in ter pre ta tion.  The north ern half of the
delta reaches ele va tions above 100 m (330 ft), but the south ern
half of the com plex reaches only 94.5 m (310 ft), al though dif fer -
en tial ero sion of the delta top in post gla cial time can not be ruled
out.  A re sid ual gla cial ice mass  proba bly oc cu pied the Se bago
Lake ba sin when the delta was de pos ited, so if the delta is ma -
rine, the in cur sion of the sea could have oc curred from the south -
west through the head of the Stony Brook val ley, whose
thresh old ele va tion is ap proxi mately 94.5 m (310 ft).  The ele va -
tion of a topset- foreset con tact meas ured in the East Se bago
Delta at lo cal ity 002 is 99.4 m (326 ft), which is above the thresh -
old ele va tion and be low the maxi mum ele va tion of the ma rine
limit in ferred from the Bald win Delta (lo cal ity 001).  Al ter na -
tively, it is pos si ble that no ma rine wa ter en tered the ba sin and
the East Se bago Delta is la cus trine. 

Sedi ment which may be ma rine clay (Pre sump scot For ma -
tion; Bloom, 1960) was re ported in well logs (lo cali ties 205,
227) and by resi dents near the Saco River (lo cali ties 055, 100).
Also, clay of prob able ma rine ori gin was found in a cut- bank ex -

6

J. C. Gosse and W. B. Thompson

TA BLE  2.  PA LEO FLOW  DI REC TION  DATA  IN  THE
STEEP  FALLS  QUAD RAN GLE

Lo cal ity De scrip tion Trend ( o )

001 delta fore sets 214–270
002 delta fore sets 090- 135 

trough cross- bedded topsets 066
pla nar cross- beds just be low 051
   topset/fore set con tact

003 delta or fan fore sets 040, 100
033 fore sets? 325

fore sets? 130
fore sets? 120

038 fore sets? 352
flu vial cross- beds 360
low est fore sets 036

062 flu vial cross- beds 142
flu vial cross- beds 155
fore sets? 125

122 fore sets 143



po sure along Strout Brook, on the east side of the Saco Val ley
(see sur fic ial ma te ri als map).  The Pre sump scot For ma tion may
oc cur abun dantly along the Saco Val ley in the south east part of
the quad ran gle, but is con cealed be neath the del taic de pos its. 

Gla cio la cus trine De pos its

Dur ing the re ces sion of the last ice sheet, a gla cial lake
formed west of Town Farm Hill in the south west ern part of the
quad ran gle, where melt wa ter was ponded against the ice mar gin
as it re ceded north ward from the Back Brook val ley.  As ice re -
treat opened lower out lets, “gla cial Lake Town Farm” dropped
to suc ces sively lower lev els (stages).  Each group of del tas and
other de pos its formed in a par ticu lar stage of the lake is a “mor -
phose quence” (Ko teff, 1974; Ko teff and Pessl, 1981).  These
mor phose quences are in di cated on the geo logic map as units
Pltf1-3.  The high est, near- ice parts of each mor phose quence in di -
cate the ap proxi mate po si tion of the gla cier mar gin when those
de pos its formed (note la beled ice- margin lines on the geo logic
map).  Many of the Pltf sedi ments have col lapsed ad ja cent to
melt ing ice, thus low er ing their ele va tions; and the scar city of
good ex po sures makes it dif fi cult to de ter mine whether they are
del tas, subaque ous fans, or lake- bottom de pos its.  There fore, the
as sign ment of some of the de pos its to par ticu lar Pltf units is in -
ferred mainly from their lo ca tion, to pog ra phy, and ele va tion.

For mer spill ways (out lets) for the three stages of gla cial
Lake Town Farm are clearly in di cated by ero sional melt wa ter
chan nels.  The spill way ele va tions match those of the up per most

delta sur faces for each par ticu lar lake level.  The Town Farm del -
tas in cluded in units Pltf1 and Pltf2 lo cally show well- developed
fore set units which rap idly grade into the lake ba sin from coarse
cob ble gravel to fine sand and silt.  The fore set beds are un con -
forma bly over lain by topsets domi nantly com prised of peb bly
sand to cob ble gravel.  In con trast, as so ci ated la cus trine fans do
not have topset beds.  Lake bot tom sedi ments finer than fine sand 
have not been rec og nized in the Back Brook val ley.

The ele va tions of the gla cial Lake Town Farm del tas are
above the ma rine limit.  The topset- foreset con tact of a delta in
unit Pltf1 has an ele va tion of ap proxi mately 136 m (480 ft, from
the topo graphic map), which should mark the wa ter level of the
ear li est and high est lake stage.  The prob able out let for this gla -
cial lake would have been south ward, through a spill way at
about 146- 148 m (480- 485 ft) in the norther most part of the ad ja -
cent Lim ing ton quad ran gle (Meglioli and Thompson, 1999a,b). 

The Pltf2 delta top (lo cal ity 038) lies to the north of unit
Pltf1.  It is rela tively lower at < 131 m (< 430 ft, from topo graphic
map).  The ele va tion of a topset- foreset con tact in unit Pltf2 is es -
ti mated at about 128 m (420 ft).  Spill ways for this stage of gla -
cial Lake Town Farm are lo cated on the north ern ex ten sion of
Town Farm Hill, where the es cap ing lake wa ters cut two deep
chan nels into the gla cial till. The ele va tions of the floors of these
chan nels are about 130 m (425 ft) and 127 m (415 ft), with the
lower -- and pre suma bly younger -- chan nel ly ing just north of
the higher one.  The re treat ing ice mar gin con tin ued to pre vent
drain age north to ward the Saco River val ley, so the lake spilled
south east ward along Stone Brook.
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Fig ure 3.  Hori zon tal grav elly topset beds over ly ing in clined fore set beds at the Crowe Pit in the East
Se bago Delta (lo cal ity 002 on surficial materials map).



Con tin ued re treat of the ice mar gin from the Back Brook
val ley al lowed the lake to drain into Stone Brook via the gap just
south of Moody Moun tain. The ele va tion of the spill way is about 
122 m (400 ft).  Dur ing this third stage of gla cial Lake Town
Farm, unit Pltf3 was de pos ited.  When the ice ul ti mately re ceded
into the Saco River val ley, melt wa ter was able to es cape down
the Saco River to the east.  How ever, a ponded wa ter body is be -
lieved to have per sisted in the Saco Val ley, and the sand and
gravel de pos its of unit Pld are in ferred to be a delta that formed in 
this lake.  Unit Pld is not well ex posed, but lake- bottom sedi -
ments ob served just up river in the Cor nish quad ran gle show that
a lake ex isted in this part of the Saco Val ley (Hol land, 1986; R.
New ton, pers. comm.; Thomp son and oth ers, 1995).  The dam
for the lake is not ob vi ous, since post gla cial ero sion by the Saco
River has dis sected the ear lier gla cial sedi ments.  A likely site for
the former dam is just west of Goulds Is land, where the Saco Val -
ley is very nar row and could have been blocked by the ice-
 contact and ma rine del taic de pos its (units Pgi and Pmd).

Non gla cial De pos its and Land forms

Vari ous de pos its of non gla cial ori gin are found through out
the Steep Falls quad ran gle.  Most of the non gla cial sedi ments are 
of Holo cene (post gla cial) age, but are la beled as Qua ter nary in
cases where the de pos its may have formed im me di ate ly af ter ice
re treat and there fore may over lap the Pleistocene- Holocene
bound ary (about 10,000 years ago).  Large mounds, up to 5 m
(16 ft) high and gen er ally with ra dii greater than 6 m (20 ft), and
which are com prised of very well sorted sand, are in ter preted to
be post gla cial eo lian (wind blown) de pos its (map unit Qe; Ta ble
1).  The sand dunes are pres ently in ac tive. They have been
mapped only in the south ern por tion of the quad ran gle, on the
sandy plains east of the Saco River.  Many of the dunes in this
area were too small to de pict at 1:24,000.  No ac cu rate in di ca tion
of dune type or trend could be in ferred that would in di cate pa le -
ow ind di rec tions.  

For ested and non for ested swamp and marsh land (map
units Hws and Hw; Ta ble 1) oc cur through out the re gion, al -
though the vast ma jor ity of wet lands are found in low land plains
in the east ern and cen tral por tions of the quad ran gle.  Many wet -
lands are lo cated on the pe riph ery of ex tant riv ers, streams, and
ponded wa ter bod ies. Oth ers are as so ci ated with poorly drained
ar eas in till and shal low bed rock ba sins, the floors of gla cial
melt wa ter chan nels, and sur faces of ma rine af fin ity where un -
der ly ing clay- rich zones or very com pact, moderately- sorted
grav els im pede drain age of ground wa ter.

Holo cene al lu vium (map unit Ha; Ta ble 1) is mapped ad ja -
cent to the Saco River and a few other streams where sedi ments
have ac cu mu lated on mod ern flood plains.  Unit Ha is char ac ter -
ized by flat or ter raced benches com prised of sedi ments rang ing
from very well- sorted fine sand and silt to poorly- sorted, of ten
im bri cated, peb ble and cob ble gravel.  Me an der scrolls along the
Saco River flood plain are eas ily rec og nized from air pho tos.

Ex ten sive flat ar eas in the Saco Val ley have been mapped
as stream ter race de pos its (unit Qst).  These ar eas are former
flood- plain sur faces that de vel oped when the river flowed at
higher lev els than to day.  The stream ter races formed as post gla -
cial up lift oc curred, and the river in cised  the gla cioma rine del tas
and other gla cial de pos its.  For ex am ple, the crescent- shaped
west ern edge of Pick pole Swamp marks a former river bank
where the Saco River cut into the ad ja cent delta.  In large parts of
the Qst unit along the Saco River, the ter race sur faces are pro ably 
un der lain by con sid er able thick nesses of del taic sand (rem nants
of unit Pmd), and per haps also by gla cioma rine clay.

In one sec tion of the Se bago Lake shore line, the width of
the mod ern beach (map unit Hls; Ta ble 1) per mits map ping at the 
scale of the 7.5- minute quad ran gle.  The la cus trine beach is pre -
domi nantly a thin layer of peb bly sand to fine sand.  Large boul -
ders (of ten > 1 m) lit ter the Se bago Lake shore line and
com monly are seen along the sandy beaches.  The ma jor ity of
these shore boul ders are proba bly er rat ics from a wave-
 winnowed till which origi nally formed the shore line.  Re cently, a 
large number of boul ders have been brought in by resi dents to
pro tect lake- front prop erty against fur ther wave un der cut ting.  In 
places, sand and cob ble beach de pos its over lie till or gray clay.
The clay is gen er ally finely lami nated and no shells have been
ob served in situ.  The clay has a dif fer ent color and tex ture, and is 
gen er ally more evenly lami nated than the ma rine clays (Pre -
sump scot For ma tion; Bloom, 1960) found south and east of Se -
bago Lake (Gosse, 1999a,b), sug gest ing that the clay is
la cus trine rather than ma rine. 

Al though broad wedges or iso lated patches of col lu vium
(map unit Qc; Ta ble 1) have been de pos ited along many steep
slopes in the high land re gions of the quad ran gle, the unit is sel -
dom mapped be cause (1) the areal ex tent is too small for the scale 
of the map sheet; or (2) the col lu vium origi nates from till and it is
dif fi cult to dis tin guish the two.  Col lu vium is mapped in a val ley
in the south west cor ner of the map sheet where the loose, mas -
sive dia mic ton over lies a flu vial cob ble gravel.  The col lu vium is
slightly less con soli dated than the till which flanks the hill slope
but simi lar in all other re spects, im ply ing a ge netic re la tion be -
tween the till and the col lu vium. 

ICE  FLOW  DIRECTIONS  IN  THE  STEEP  FALLS 
QUADRANGLE

Three sig nifi cant gla cial ice flow di rec tions have been de -
line ated in the Steep Falls quad ran gle (Ta ble 3).  These di rec -
tions were in ferred from ero sional fea tures on bed rock (grooves, 
striae, cres cen tic gouges, and stoss- and- lee fea tures).  Evi dence
for gla cia tions older than the most re cent one has not been found, 
so all in di ca tors are in ter preted to rec ord late Wis consi nan ice
flow.  No defi nite age re la tion ship be tween the three dif fer ent
flow di rec tions could be re solved. South east flows (av er ag ing
142° and 162°; Ta ble 3) may rep re sent the domi nant flow di rec -
tion dur ing gla cial ad vance, as sug gested by oth ers for most of
south ern Maine (Thomp son and Borns, 1985).  The 160- 164°

8

J. C. Gosse and W. B. Thompson



flow di rec tion is ubiq ui tous through out the quad ran gle, while
140- 148° is most com mon in the south ern half of the quad ran gle. 
A south ward ice flow (av er ag ing 180°; Ta ble 3) may rep re sent a
later flow dur ing de gla cia tion, when the ice sheet was thin ner
and more sub ject to topo graphic con trol.

The south west ward trends found along Bur nell Road (av -
er ag ing 220o) are in ter est ing be cause they may rec ord flow from
an ex ten sive ice mass which oc cu pied the Se bago Lake ba sin
dur ing the fi nal stages of de gla cia tion.  This is sup ported by the
south west ward trend of two nearby es ker com plexes.  Even
though the Stony Brook es kers may have been con fined to the
shal low val ley they oc cupy, the Ad ams Pond es kers had no such
re straints, sug gest ing that the trend of es ker sys tems par al leled
the di rec tion of flow of the last ice to cover that area (e.g. Klas sen 
and Thomp son, 1993).  A late- glacial ice mass in the Se bago
Lake ba sin was like wise pro posed in this re port to help ex plain
the for ma tion of the East Se bago Delta.  This rem nant ice also
may have blocked the drain age of the Crooked River north of Se -
bago Lake, which would ex plain the pres ence of lake sedi ments
in the val ley of the lat ter stream.

GLACIAL AND  POSTGLACIAL HISTORY

Many in ter pre ta tions of Maine's sur fic ial ge ol ogy by G. H.
Stone (1899) have been veri fied and ex panded upon over the last

three dec ades (Bloom, 1960; Stuiver and Borns, 1975; Thomp -
son, 1982; Borns 1973, 1985; Smith 1985; Belk nap and oth ers,
1989), al though im por tant de tails of the re gional gla cial his tory
re main un re solved.  In the Steep Falls quad ran gle, there is no
pre cise chro nol ogy of gla cial re treat, al though ra dio car bon dates 
from shells col lected at a simi lar lati tude in Free port, Maine,
sug gest de gla cia tion of the study area around 14,000 (14C) years
ago (Wed dle and oth ers, 1993).  Con se quently we have re lied on
re la tion ships that in di cate the rela tive or der of events when in -
ter pret ing the gla cial and post gla cial his tory.  

Dur ing the last gla cia tion, the late Wis consi nan Lau ren tide
Ice Sheet ad vanced south and south east ward to the pres ent
Maine coast and onto the con ti nen tal shelf, where it reached its
maxi mum ex tent bef ore about 18 ka (18,000 years ago).  Evi -
dence of these flow di rec tions is found through out the Steep
Falls quad ran gle.  The weight of the ice caused the un der ly ing
con ti nen tal crust to sub side at least 240 m (787 ft) (Stuiver and
Borns, 1975).  A ve neer of till was de pos ited be neath this ad -
vanc ing ice sheet.

 Most of the sur fic ial de pos its in the Steep Falls quad ran gle
formed dur ing and af ter the de gla cia tion of this ice sheet.  Rapid
re treat of the Lau ren tide Ice Sheet north west ward from the Gulf
of Maine oc curred be tween 15 ka and 14 ka  (Tu cholke and Hol -
lis ter, 1973; Thomp son and Borns, 1985; Do rion, 1994) al -
though ini tial re treat proba bly be gan shortly af ter 18 ka.  As the
ice mar gin pulled back and the ice mass thinned, the con tem po -
ra ne ous At lan tic Ocean in un dated the sub sided land (Bloom,
1960; Stuiver and Borns, 1975; Smith, 1985).  Ma rine de pos its
such as del tas, fans, and ma rine clays were de pos ited as the sea
trans gressed over the de gla ci ated low lands south and east of the
Steep Falls quad ran gle.  By the time the quad ran gle was be ing
de gla ci ated, to pog ra phy be gan to con trol the ice flow.  High
moun tains be came de gla ci ated bef ore deep ba sins, and flow was
di rected along the axes of val leys.  This is sup ported by the dif -
fer ent ice flow di rec tions meas ured in the Steep Falls quad ran gle 
(Ta ble 3).  

As the ice mar gin re treated, vari ous de pos its were laid
down.  Till con tin ued to be de pos ited and end mo raines (e.g.
Rain bow Pond Mo raine) were formed at ice mar gins.  Sub gla cial 
and en gla cial sediment- laden streams de pos ited es kers.  The es -
kers of ten fed sand and gravel de pos its at the ice mar gin (e.g.
west of Ad ams Pond); and where there were pro gla cial wa ter
bod ies, the es kers fed subaq uatic fans and del tas (Bald win
Delta). 

From the pres ence of ma rine del tas and patches of clay
which are proba bly ma rine, it seems clear that the Saco River
val ley was drowned by the trans gress ing sea across much of the
Steep Falls quad ran gle.  Con sid er ing the flux of melt wa ter down
this val ley, the ma rine wa ter was proba bly very brack ish, simi lar
to mod ern es tu ar ine en vi ron ments.  Rela tive sea level may have
reached as high as 102 m (335 ft.) in this re gion, if the Bald win
Delta is of ma rine ori gin.  How ever, most of the Steep Falls map
area would have been above the ma rine limit.  Gla cial lakes
formed where the ice mar gin blocked drain age in north- sloping
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TA BLE  3.   GLA CIAL  FLOW  DI REC TION  IN DI CA TORS  IN  THE
STEEP  FALLS  QUAD RAN GLE

(S, stria tion; G, groove;  PF, P- form; SL, stoss- and- lee fea ture)

Lo cal ity In di ca tor Azi muth ( o)

012 S,G 150
015 G 162
019 S,G 161
020 S,G 162
028 S,G 160- 164
029 G 167

S,G 162
040 poor G 182
044 G 180
045 S 165
049 poor S 188
051 poor S 142
066 S 161

S 141
067 S,G 161

G 142
PF 110

068 poor G 144
S 161

076 S 144
104 poor S 142
115 S 142

S 162
S 185
S 175- 200 / 151(older set)

125 S,G,SL 110- 115
poor S 240



val leys, and in places where plugs of gla cial sedi ment or rem nant 
ice tem po rar ily pre vented melt wa ter from drain ing freely to the
sea.  Del tas, fans, and lake- bottom de pos its were laid down in
these gla cio la cus trine en vi ron ments.  It is no tice able that many
of the free- draining south slopes have ex ten sive ice- contact
grav els and other gla cio flu vial de pos its on their flanks.  

Late- glacial and post gla cial fea tures were formed fol low -
ing gla cial re treat, in clud ing swamps and other wet lands in
poorly drained ar eas, stream al lu vium and ter races, and col lu -
vium in un sta ble ar eas—es pe cially along steep slopes.  Many of
the pro cesses re spon si ble for these de pos its are con tinu ing to -
day.
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AP PEN DIX A

The fol low ing are ed ited field notes de scrib ing num bered sites on the sur fic ial ma te ri als map.

ID# TYPE                       DE SCRIP TION
001 ac tive pit West of East Bald win; pit owned and op er ated by Wil liam O. Gup till. Top of de posit reaches ele va tion of at

least 340 ft.  Pit walls up to about 25 ft high; sec tion de scribed here is in NE part of pit area; maxi mum clast
di ame ter is 40 cm;  de posit is pre domi nantly fine to me dium sand;  this sand unit is in ter preted as delta fore -
sets.  The fore set beds oc cur as finely lami nated se quences up to about 2 ft thick.  Pa leo flow di rec tion in di -
cated by the fore sets is be tween 210° and 250°, with an av er age of about 220°.  Up to 6 ft of grav elly delta
topsets (?) over lie fore sets in the east ern part of the pit.  These grav els fine to ward the south east, from coarse 
moderately- sorted cob ble gravel to peb bly sand;  pa leo flow in this unit ap pears to be to ward the south west
in some places, based on cross- bedding, but in other places cross- bedding and clast im bri ca tion sug gest
flow gen er ally to ward the east;  in most places the topset/fore set con tact is sharp and hori zon tal (but some
chan nel cuts are pres ent, sug gest ing flu vial ac tion); there ap pears to be some evi dence of col lapse; ap proxi -
mate clast li thol ogy: 80% gran itic, 20% vol canic, no me tasedi ments.  Sur veyed ele va tion of the topset/fore -
set con tact is 332 ft.  

002 ac tive pit Pit near East Se bago.  De posit var ies from fine sand to coarse cob ble gravel; the high est sec tion is about 15
ft.  The pit is in a delta, which ap pears to have been built south east ward.  De posit may have been partly
eroded, as sug gested by the pres ent to pog ra phy. The delta top slopes gen tly east ward, and shows a melt wa -
ter chan nel in woods east of pit.  Over all, the lower (fore set) unit ap pears to fine south ward.  Fore set beds
dip E to SE. In di vid ual fore set beds are up to 4 cm thick, con sist ing of fine to coarse sand and peb bly sand.
The fore set unit is capped by 3 ft of poorly sorted gravel and peb bly sand  in ter preted as delta topsets.  Flu -
vial cross- bedding in topsets in di cates flow to ward 051- 066°.  Sur veyed ele va tion of topset/fore set con tact
is 326 ft. 

003 ac tive pit Pit is be ing filled;  this is site of Town Pit and Ga rage for East Se bago;  fresh sec tions are pres ently ex posed;
deep est part is ap proxi mately 35 ft, in north ern pit where hori zon tally bed ded to trough cross- bedded units
com prise the up per 15 ft of the de posit.  The ma jor ity of the site is fine to coarse, very well- sorted sand, in -
ter bed ded with pebble- cobble gravel.  Out sized cob bles up to 50 cm oc cur rarely.  The top 2 ft is peb bly sand 
to pebble- cobble gravel, im bri cated and of ten weakly cross- bedded or hori zon tally bed ded, and in ter preted
as topsets.  The un der ly ing, poorly ex posed, fore sets ap pear to dip to ward 040°, al though this meas ure ment
was made in only one dug- out trench, ap proxi mately 10 ft be low the topset/fore set con tact. Origi nal soil
pro file re mains on top. 

004 in ac tive pit East of N. Bald win; well- rounded to sub- rounded cob bly poorly- sorted gravel; with wide range of clast li -
tholo gies: ma fic vol can ics; crys tal line rocks; apha nitic por phyry; < 1% me tasedi men tary rocks (none
seen); de posit capped in places by well- sorted fine sand con tain ing large an gu lar to sub- rounded boul ders;
no sec tion > 15 ft; poorly bed ded and mas sive in gen eral; east en trance into the pit may be lo cated in es ker
but this is un cer tain; pit is in large plain of gravel which ap pears to be mostly out wash.  Stri ated small bed -
rock out crop at east pit en trance.

005 in ac tive pit New pit ; thin- bedded fine to me dium sand; up to 10 ft ex posed sec tion; re tains origi nal soil pro file.

006 road cuts Very shal low road cuts on a dirt road north of E. Se bago; maxi mum 5 ft high; fine to coarse sand; this whole
plain is cov ered by gravel from pit 002 east ward, and from this site south ward.

007 ac tive pit Just south of pit 002;  op er ated by the State; ridge on east side of the small lake (Mill Pond) to the west of the
pit is not an es ker, but just a ridge bounded on both sides by de pres sions (ket tles or stream eroded); sec tion
in this ridge ex poses well- sorted fine to coarse sand with cob bles and peb bles;  most stones are sub rounded
to suban gu lar crys tal line and vol canic rocks; no me tasedi ments; re lief here is on the or der of 30- 50 ft, in di -
cat ing a thick de posit.

008 ex ca va tion North of E. Se bago; cut ex pos ing sandy till with an gu lar to suban gu lar clasts; mas sive matrix- supported
dia mic ton with well- sorted, fine- sand ma trix; boul ders abun dant – up to 2 m in di ame ter.

009 new house Till ex po sure.
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010 bed rock Murch Rd.; gar netif er ous and staurolite- biotite- quartz schist; cov ered by a thin ve neer of till; very boul -
dery; no striae. 

011 in ac tive pit On Doug las Hill Rd.; a lot of small pits; de posit may be an es ker com plex; mod er ately to well- sorted gravel;
larg est clasts up to 40 cm; very sandy in places; could be a sandy dia mic ton and there are some fac eted
stones, but based on mor phol ogy and prox im ity to a nearby es ker ridge, it ap pears to be an es ker.

012 bed rock Winn Mtn.; gla cially stream lined fea tures, with grooves and striae trend ing 150°.

013 shovel hole West of Doug las Hill; thick till de posit; mas sive matrix- supported dia mic ton with sandy- silt ma trix and
boul ders up to 80 cm;  forms ridges that trend about 290- 300°, which may be end mo raines.

014 ex ca va tion New house on Rob in son Hill Rd.; brown, mas sive, matrix- supported dia mic ton with sandy- silt ma trix;
boul der in yard is up to 1.75 m across.

015 bed rock On west side of Rob in son Hill; this out crop is a stoss- side sur face (slop ing to ward 250°); cov ered by > 2 ft
of till with pro trud ing bed rock in most places; poor to fair gla cial striae trend ing142°; good grooves trend -
ing 162°; there may be a till ridge (not bed rock cored) trend ing 214°.

016 road cut Three ex po sures (max. 4 ft high) of till; mas sive matrix- supported dia mic ton with silty sand; siltier than
most other lo cal tills; ma jor ity of clasts are rounded gran itic cob bles.

017 shovel holes On top of es ker ridge; two holes; 11 in of silty sand and black to gray hu mus, over ly ing very fine to me dium
(ap par ently mas sive) brown and light- brown sand; some very well- rounded and spheri cal gran itic cob bles
up to 6 cm di ame ter at 30- in depth; es ker ridge is broad- topped (40- 50 ft maxi mum), with up to 20 ft re lief
above small stream; ridge ap pears to bi fur cate here. 

018 shovel holes Es ker ridge; did n't dig be low about 14 in be cause of com pact cob ble gravel; cob bles very well- rounded and
spheri cal with av er age di ame ter of 10 cm; even boul ders up to 50 cm are rounded and spheri cal; es ker ridge
is sharp- crested (15ft wide on top, 50 ft on bot tom); av er ages 20 ft high but over 40 ft in places.

019 bed rock Lots of stoss- side bed rock out crops along the Tower Trail; bed rock sur face shows gla cial pol ish, striae, and
grooves trend ing 160- 162° in many places; no other di rec tions were noted.

020 bed rock Doug las Mtn, north side and top of hill; all gla cial grooves and striae trend 162°; some cres cen tic gouges
noted with same di rec tion. 

021 in ac tive pit Very small pit in es ker ridge; es ker up to 30 ft across with a flat broad top; maxi mum 20 ft high, but in most
places 8- 10 ft high; cob ble and sandy peb ble gravel, but not good ex po sure.

022 in ac tive pit In ac tive small pit on Rte. 11, N of East Bald win, in what ap pears to be an es ker but is more likely a stream-
cut ridge.  Dif fi cult to in ter pret (ice- contact de posit?); poorly- sorted to well- sorted cobble- boulder gravel
with me dium -coarse sand ma trix; mostly clast- supported, but lo cally matrix- supported; ridge stands about
15ft above road level; area is hum mocky.

023 road cut / 
shovel pit

East side of road, south of jct. of Han son Rob in son Rd. with Doug las Hill Rd.; large rounded cob bles in very 
poorly- sorted mas sive cob ble gravel; may be an es ker seg ment but ori gin is un cer tain; does n't look like a
till, though there are large boul ders in the vi cin ity (but not on the ridge).

024 auger hole Down hill from ceme tery on op po site side of road, off Rte. 117 in the south west cor ner of map; ma te rial
ranges from mod er ately well- sorted, mas sive, matrix- supported dia mic ton to gravel; con tains a very fine
sandy ma trix with  < 5% silt; no clay; sandy dia mic ton has an gu lar clasts up to 10 cm but no large boul ders;
how ever, area is sur rounded by large an gu lar to sub rounded boul ders up to 70 cm.  Must be a till.

025 shovel hole 
and road cut

Well- sorted sand and peb bly sand to peb ble gravel; also, well- sorted, mas sive, matrix- supported to clast-
 supported gravel/dia mic ton with many rounded clasts; lat ter is in ter preted to be a till; a lot of large boul ders
in sur round ing ar eas.

026 in ac tive pit            Pit in what ap pears to be an es ker ridge; 15ft high, with very nar row top; well- rounded and spheri cal 
                              cob bles in  mas sive, matrix- supported to clast- supported gravel. 
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027 in ac tive pit It ap pears that an es ker turns across the val ley; the old pit is in a gravel ridge; mas sive, matrix- supported (in
most places) cobble- boulder gravel; clasts up to 30 cm are com mon; most clasts very well- rounded and
some very spheri cal; ridge wid ens and nar rows; wid est part 50 ft across top; about 15 ft high.

028 bed rock Good deep and wide gla cial grooves and striae ex posed in a dirt road; all trend ing 160- 164°.

029 bed rock En tire hill has out crops; sur fic ial sedi ment cover is sparse; a trench shows dark- brown, silty- sandy, mas -
sive, poorly- sorted, matrix- supported dia mic ton (defi nite till); many stone walls with an gu lar to sub -
rounded clasts up to 60 cm di ame ter; cleared ar eas on top of hill show out crops well; good gla cial grooves
trend 167°; few good pol ished sur faces; striae trend 162° .

030 road cut                 3-4 ft sec tion on Rte. 117;  very an gu lar clasts in a sorted sandy, mas sive, mostly matrix- supported  
                              dia mic ton; clast- supported in places; till.

031 shovel hole Cor ner of Chris tian Hill Rd. and Rte. 25; very com pact, very poorly- sorted, clast- supported mas sive gravel
or dia mic ton; grav elly, but in ter preted as till; lots of large boul ders and stone walls nearby as well.

032 in ac tive pit Ridge of coarse cob ble gravel (mas sive, clast- supported, poorly sorted) ex tends across the road here.  It
may be an es ker, but dif fi cult to be sure; low re lief, but defi nitely a ridge.

033 in ac tive pit Chris tian Hill Rd.; in ter est ing pit but sec tions are slumped; over view: flu vial peb ble gravel to peb bly sand
(some cob bles) over lies a thick, domi nantly fine to peb bly sand unit, in ter preted to be delta fore sets;  sec -
tions up to 30 ft high; top shows what ap pears to be origi nal soil pro file; to pog ra phy drops rap idly to ward
the west; pos si ble cut by a river chan nel now oc cu pied by a small stream; the de posit ap pears to be a delta;
pa leo flow di rec tion in the lim ited ex po sure of fore sets trends to ward 325°, al though vari ous di rec tions
were meas ured;  in ar eas along the south- facing pit wall, lat er ally ex ten sive (> 10 m) beds of fine to coarse
sand about 10- 15 cm thick are in ter bed ded with coarser sand and gravel; 1-1.5 m thick lenses of coarse,
poorly- sorted, mas sive, clast- supported gravel oc cur in the mid dle of this face; many len soid beds pres ent,
and what ap pear to be un du la tory beds (wave length ~ 3 m).  There is pos si ble ice- contact col lapse here.  Up -
per flu vial unit is at most 2 m thick, with lots of peb ble gravel that is in ter nally mas sive, but in one area has
some cross- bedding; con tact be tween delta topsets and fore sets is at about 460 ft ele va tion  Clast li thol ogy
is a mix ture of crys tal line and vol canic rocks, with up to 15% me tasedi ments.  Climb ing rip ples, con vo luted 
bed ding, wavy beds, and len soid bed ding are seen through out the fore sets; large boul der in up per gravel
unit may be a drop stone.  The de posit is in ter preted to be a la cus trine delta; clos est spill way at 460 ft ele va -
tion is to the south, but this is not the di rec tion ex pected with the north ward pa leo flow.  There is lit tle con fi -
dence in the pa leo flow di rec tion be cause of ex po sure, and with the en tire de posit ap pear ing to ta per to ward
the west, a south ward drain age is plau si ble.  The es ker to the north proba bly is not as so ci ated with this de -
posit.  The es ker is lower (site 039).

034 bed rock Town Farm Hill; lots of ex posed bed rock, but no good ex am ples of gla cially pol ished rock sur faces; sandy
till cover.

035 shovel hole On Town Farm Hill; mas sive, matrix- supported, poorly- sorted brown sandy dia mic ton, com pact in places,
with an gu lar to sub rounded clasts; at depth of more than 20 in be low a thick hu mus and root layer.

036 shovel hole Just above the stream, on the east bank. 40- in hole show ing light- brown very fine to fine sand with a few
peb bles.  Only one cob ble (5 cm, an gu lar) found, at very top of hole; de posit is proba bly col lu vium from
Town Farm Hill.  Only 4 in of hu mus cover here.  Sur round ing area ap pears to be same ma te rial.

037 back hoe 
trench

45- in deep hole ex poses 7 in of hu mus/AE ho ri zon; about a foot of peb bly well- sorted mas sive sand with
im bri cated stones; and the re main der is mod er ately sorted coarse cob ble gravel; clasts up to 20 cm are well
rounded and some are spheri cal; sur round ing area is ba si cally flat and ap pears to be the same ma te rial.

038 ac tive pit Lo cated off Rte. 25; com plex and very in ter est ing gla cial lake de pos its.  Over view: there are two main pits
here; an up per level and lower level; the up per level has the origi nal sur face ma te rial re moved, and ex poses
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038 (con tin ued) mainly fine to coarse sand and mod er ately well- sorted pebble- cobble gravel;  the lower level lies to the
west.  A ridge that forms the west ern most bound ary of the pit area may be an es ker, but it looks more like the
rem nant of a dis sected gravel de posit.  The up per pit level shows the fol low ing: 3 ft of highly con vo luted
fine to peb bly sand, in places in ter bed ded with peb ble gravel; this unit over lies a more lat er ally ex ten sive
sand unit which may be delta fore sets.  Cross- bedding abun dant.  Stri ated clasts are pres ent in the pit.  Evi -
dence for  ice- contact in flu ence in cludes fold ing and fault ing in the sand unit.  There are ap par ently multi-
 directional pa leo flow di rec tions.  Up per most (lat est) flow was to ward 360°.  To the north of the sand ex po -
sure, a faintly bed ded, poorly- sorted cob ble gravel ap pears to be in an gu lar un con form able fault con tact
with the sand; these ma te ri als ap pear to be in place, and sug gest ice melt ing and col lapse.   If the up per sand
and gravel is a delta topset unit and the lower sands are fore sets, this may be a la cus trine delta, with
topset/fore set con tact at about 410 ft ele va tion  In the lower level to the west (NW por tion of pit) crude fore -
sets dip ping 14° to ward 352° con sist of peb bly to fine sand (up to 6 ft ex posed);  these sand fore sets are
over lain by open work cob ble gravel and a fine sand cap.  The gravel over the crude fore sets is mod er ately
well sorted and up to 2.5 ft thick.  Nearby, a 20- 30 in thick pack age of ap par ently folded cob ble gravel over -
lies more fore sets, but here the fore sets dip both north and south ward.  The in ter pre ta tion here is that the
upper- level unit was de pos ited first, with a higher delta topset/fore set con tact in di cat ing a higher lake level;
this was fol lowed by depo si tion of a sec ond la cus trine delta in a shal lower ( lower) lake.

039 in ac tive pit Small gravel pit up to 14 ft deep.  Rusty flu vial gravel; poorly- sorted, clast- supported, mas sive to faintly
bed ded pebble- cobble gravel with mostly rounded clasts; the pit is in a ridge, north of a swamp. This may be
an es ker con nect ing to one that crosses the road to ward site 033.

040 bed rock Ex po sure on old dirt road; no gla cial pol ish or striae; poor grooves trend 182°; area sur rounded by till. 

041 shovel hole West of North Road; 36 in of fine silty- sandy till with an gu lar to sub rounded cob bles; mas sive, ma trix- sup -
ported, poorly- sorted, light- brown dia mic ton.

042 shovel hole Till oc curs along the trans mis sion line; large boul ders here, > 3 m across.

043 bed rock Top of Moody Moun tain; few good bed rock ex po sures ex cept on the very top; none re tain gla cial pol ish or
striae; all gla cially trans ported stones are schists and me tasedi men tary rocks of some sort.

044 bed rock Out crop on South Road; gla cial grooves trend 180°.

045 bed rock / 
shovel hole

South Road; shovel holes down to only 20- in depth hit bed rock; fine sand with peb bles and cob bles; larg est
boul ders here up to 1.5 m; ma te rial is sandy till; clasts are mostly (95%) bio tite schist and other me tasedi -
ments; a few crys tal line boul ders, which are very rounded.  Gla cial striae on bed rock out crop on E side of
road in di cate ice- flow di rec tion of 165°.

046 road cut Jct. of Whale back Rd. and Rte. 25; sandy till ex posed; lots of boul ders (< 1m).

047 road cut Whale back Rd.; faintly bed ded sand ex posed in shal low (3 ft high) road cut; beds are ~10 cm thick, in se -
quences fin ing up wards from me dium to very fine sand; the sand ap pears to be capped by till, but it may just
be col lu vium, up to 2 ft thick.

048 road cut At least 2.5 ft of sorted fine to coarse sand with an gu lar and rounded clasts; looks like col lu vium; very loose.

049 bed rock Trans mis sion line; en tire hill is bed rock cov ered by thin till ve neer; all schist, with some aplite zones that
were too frac tured to pre serve good gla cial striae; poor striae trend 188°; the till stones are mostly schist.

050 bed rock On lawn across from ceme tery; lo cal ma te ri als look sandy but till sur rounds the area.

051 bed rock Along trans mis sion line; gla cial striae on quartz vein trend 142°, cov ered by a silty- sandy dia mic ton (till).

052 river sec tion Saco River; fine sand 10- 15 ft above river; 30- 40 ft above river, up per 20 in is very com pact fine and peb bly
sand un der lain by less com pact sand; no clay en coun tered.

053 auger hole Tucker Rd.; auger holes, shal low road cuts, and shovel holes to depth of 30 in; poorly sorted and mas sive,
loose, sandy gravel with sandy ma trix; clasts up to cob ble size.
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054 test pit In ac tive test pit north of Tucker Rd.; 15- in hu mus and AE ho ri zon over lies 20 in of peb bly sand to poorly
sorted sandy gravel with clasts up to 3 cm; lat ter unit in turn over lies well- sorted coarse sand.

055 river cut Along Saco River; this sec tion not vis ited, but ob ser va tions were made at simi lar site up stream; 30- ft sec -
tion ex poses sand; some silt is in ter bed ded with the sand at 15 ft above the river; resi dent re ports that clay
out crops across the river.

056 in ac tive pit Peb ble gravel; mostly clast- supported, mod er ately well- sorted, un con soli dated; ma jor ity of peb bles are
crys tal line rock types; pit wall 4 ft high.

057 road cut Shal low cut (3 ft) along Rte. 117; com pact, peb bly, mas sive, matrix- supported, poorly- sorted dia mic ton;
ap pears that till oc curs in high lands around here, but sandy gravel oc cu pies the low lands.

058 shovel holes Com pact, mas sive, poorly- sorted, matrix- supported dia mic ton; 35- in hole; lots of boul ders; hum mocky on
the or der of 2 m (not gravel).

059 shovel hole Along stream bank; no gravel; some boul ders > 2 m; all till.

060 shovel hole Val ley west of Rte. 117; con tact be tween till and bed rock; gravel and col lu vium also pres ent; shal low hole
(1 ft) but deeper pits by resi dent in di cate that the gravel oc curs as a belt par al lel to val ley, end ing abruptly
against hill side; map unit Pg here is mostly un con soli dated, mas sive, clast- supported cob ble gravel with
sandy ma trix; col lu vium over lies the gravel as a wedge ex tend ing from the hill; till out crops  on  hill slope.

061 bed rock Near cor ner of Whale back Rd. and Rte. 25; no ice- flow in di ca tors; till over lies bed rock.

062 ac tive pit Sand pit on Rte. 25; 20- ft sec tions show very fine to coarse sand; some rhyth mites; nor mal fault ing; some
wavy beds; in tense fold ing in places; drop stones >50 cm only slightly de form the un der ly ing bed ding; pit is
in sand hill that has a fan- like mor phol ogy, which may be the origi nal ge ome try.  Pa leo flow in a south east
di rec tion (155°, 142°, 125°), but fans out; some peb ble gravel lenses; climb ing rip ples; good fore sets and
in ter nally lami nated fining- upward se quences in beds 2- 10 cm thick.

063 ex ca va tion All fine sand; up to 10 ft ex posed thick ness.

064 ex ca va tion Large rounded spheri cal cob bles and boul ders av er ag ing 25- 35 cm in di cate pres ence of coarse gravel;
nearby, hill is com prised of till.

065 stream cut Very loose peb ble gravel and sand; sec tions up to 12 ft high; looks like this may be river gravel from the
Saco River.

066 bed rock Two ice- flow di rec tions in di cated: 161° and 141° from striae and grooves.

067 bed rock Rte. 113; bed rock over lain by poorly sorted silty- sandy dia mic ton; gla cial flow di rec tions in di cated from
striae and grooves: 161° and 142°; one p- form trend ing par al lel to road at 110°; no rela tive ages of flow di -
rec tions could be de ci phered.

068 bed rock Rte. 113; bed rock ex posed on south side of road; fresh till cut on north side un der trans mis sion line; very
sandy un con soli dated and cob bly dia mic ton; gla cial striae on bed rock trend 161° and grooves trend  144°.

069 road cuts Se ries of small road cuts and tiny ex ca va tions ex pos ing fine to me dium sand in ter bed ded with peb bly sand
and peb ble gravel; the pits north of the rail road off Chase Sid ing road also show peb bly sand and peb ble
gravel.

070 in ac tive pit Sand pit at jct. of Chase Sid ing Rd. and Rte. 113; sec tions up to 10 ft high; coarse to fine sand in ter bed ded
with peb ble gravel; peb bles up to 4 cm.

071 shovel hole Till along trans mis sion line; huge boul ders but no bed rock ex posed.

072 shovel hole South of rail road; hole down to 2.5 ft; all peb bly sand and coarse sand.
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073 shovel hole Along trans mis sion line; pits oc cur in the ridges around here; long est ridge (about 400 m) has cob ble gravel
and sandy peb ble gravel on crest – pos si bly an es ker ridge; the re main ing ridges are com prised of cob ble
gravel over sand; cob bles up to 15 cm; no bed rock show ing; all cob bles rounded; mostly crys tal line rock
types.

074 road cut East of East Bald win; 10- ft high sec tion; well sorted fine to peb bly sand.

075 stream cut Well- sorted cob ble gravel with clasts av er ag ing 10- 15 cm; ei ther an es ker ridge or re sult of dis sec tion by
streams .

076 bed rock NE side of Bald Moun tain; good gla cial striae trend ing 144°; fair- quality grooves and striae trend ing 153°.

077 shovel holes Thin ve neer of till over bed rock; in most places just moss and hu mus; very lit tle ex posed bed rock.

078 shovel hole Top of es ker ridge 10- 12 ft across; 20- 25ft high; es ker bi fur cates near road.

079 shovel hole Brown Mtn. Rd.; very boul dery, gen er ally thin ve neer of poorly- sorted mas sive dia mic ton which is very
silty in places; 24- in hole and shal low ex ca va tions. 

080 ex ca va tion Es ker ridge 15 ft high and 10 ft across; peb ble and cob ble gravel; be hind house.

081 auger hole 4- ft hole; top 26 in con sists of coarse, poorly- sorted, ma trix and clast- supported, sandy cob ble gravel; over -
lies iron- stained, very com pact, peb ble to granu lar gravel which is al most open work. 

082 ex ca va tion Silty sand to sandy- matrix dia mic ton; till.

083 shovel holes Very hum mocky ter rain; ridges up to 15 ft high; all dia mic ton with lots of boul ders (some > 40 cm); most
very well rounded; looks mostly like till.

084 shovel holes Very sandy dia mic tion with an gu lar clasts; could be col lu vium or till; some sandy gravel.

085 road cut 4- ft sec tion; poorly- sorted, mas sive, matrix- supported pebble- cobble gravel; sandy ma trix; to pog ra phy
does n't sug gest an es ker; well- rounded cob bles.

086 in ac tive pits Ter rain simi lar to sites 083 and 085, but looks like an es ker ridge; there are sev eral small pits here; sandy on
top but very poorly- sorted gravel at depth; ridge is 10 ft high, 15 ft wide, and ap pears to bi fur cate
in places.

087 road cuts Rte. 107; cuts up to 10 ft high; un con soli dated, well- sorted peb bly sand; some large an gu lar to sub rounded
boul ders are scat tered on the ground sur face.

088 road cut 6- ft sec tion with fine to peb bly sand.

089 auger hole Very fine to peb bly sand; more com pact cob ble gravel at 40- in depth.

090 stream cut Poorly ex posed 7- ft sec tion with fine to granu lar sand; < 5% peb bles.

091 shovel pit Along Saco River; 3 ft deep; all very fine to coarse sand; no peb bles.

092 stream cut Poorly ex posed 3- ft sec tion in loose medium- pebbly sand.

093 ex ca va tion Peb bly sand down to 2.5- ft depth.

094 road cut 7- ft sec tion with 50% peb bly sandy gravel; 40% cob ble gravel; 10% sand beds.

095 in ac tive pits Small pits ex pose sand and peb ble gravel.

096 shovel hole Small hill; may be an es ker ridge; broad top of ridge is 20- 25 ft across; 15 ft high; up per 15 in is an gu lar cob -
bly sand; un der lain by very fine sand with less than 10% cob bles and peb bles; this in turn over lies cob ble
gravel at 36 in.

097 in ac tive pit Off map sheet; south of jct. of Rtes. 25 and 11; peb ble gravel and peb bly sand; up per 2-3 ft looks im bri cated; 
de posit ap pears to be flu vial.
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098 auger hole 5 ft deep; no peb bles; all fine sand; sand dune; some ridges around here stand up to 7 ft above sur round ing
level; dunes ap pear equant in shape, so dif fi cult to de ter mine pa le ow ind di rec tion.

099 river cut Saco River; 8- ft high sec tion; fine to very fine sand; no peb bles or clay seen; beds 10 cm thick, ap pear to be
graded.

100 shovel hole Fine sand and granu lar sand; no large stones; some clay- rich patches around this area ac cord ing to lo cal
resi dents; no sand dunes evi dent.

101 road cut Up to 3.5 ft of fine sand and peb bly sand; less than 10% peb bles.

102 ac tive pit Gravel and sand pit in the side of a hill with sec tions to 12- 14 ft high; up per most 20 in is a poorly- sorted, flu -
vial, grav elly sand which in places ap pears to be cryo tur bated and mas sive; part of de posit is bed ded and
mas sive clast- supported cob ble gravel.  Be low this flu vial unit is at least 8 ft of in ter bed ded fine to very
coarse sand with lenses of peb ble gravel.  The beds are mostly lat er ally ex ten sive over 4 m, 10 cm thick, and
in places have a faint sug ges tion of in ter nal cross- laminations; the beds dip 26° to ward 148° in one place.
Ap pears to be a fan de posit, judg ing by the pres ence of the fore sets.

103 in ac tive pit Just north of the Lim ing ton Air port run way; sec tion only 10 ft high; poor ex po sure but de posit is evi dently
com prised mostly of cob ble gravel and sand; lo cally all of the high points ap pear to be capped with gravel;
no bed rock, till, or boul ders seen; these grav els are at 310 ft ele va tion, which could be the lo cal ma rine limit; 
it is there fore pos si ble that the grav els may be topsets of a large glacial- marine delta.

104 sec tion along
Saco River

fine to very fine sand; well bed ded; no clay but there are some silt lami nae and beds.  Rhyth mites re sem ble
those at site 099.  Bed rock is ex posed on west bank but shows no ice- flow in di ca tors be sides a sin gle, poor
to fair stria tion trend ing 142°.  Many large (> 1m) boul ders are scat tered about.  Resi dent in di cates there
may be 4 ft of clay at road level, un der lain by sand. 

105 ex ca va tion fine to me dium sand form ing low mound ap proxi mately 2.5 ft above sur round ing sur face; may be a sand
dune.

106 in ac tive pit Aban doned sand and gravel pit near what may be a sand dune (50 m2 of fine sand up to 3 ft deep).  Pit does
not ap pear to be in an es ker.

107 road cut Gravel hill com prised of a mas sive, poorly- sorted, matrix- supported, pebble- cobble gravel.  Stones in
nearby walls were brought in by resi dents.

108 ac tive pit Large sand and gravel pit with sec tions > 20 ft high.  Larg est clast ob served is 40 cm di ame ter; most are less
than 30 cm.  Ex cel lent ex po sure of a cross- section through an es ker.  Long axis of es ker trends 140°.  Most
of de posit is well to cha oti cally bed ded, im bri cated to mas sive, matrix- supported, poorly- sorted, grav elly
sand.  To the east and west of the ridge axis, the sedi ments grade to fine to me dium sand and sorted peb ble
gravel.  Lots of chan nel cut- and- fill struc tures. Lo cal bed ding dis rup tions and nor mal faults pro vide evi -
dence of col lapse.  Highly oxi dized, mas sive, poorly- sorted peb ble gravel caps and flanks the ridge. 

109 in ac tive pit Aban doned pit; no fresh sec tions; ap pears to be a matrix- supported, sandy pebble- cobble gravel.

110 shovel hole 4 ft deep; lo cated along trans mis sion line; showed coarse- pebbly sand.

111 shovel hole 3 ft deep,  show ing con tact be tween sand and mas sive, matrix- supported dia mic ton in ter preted as till; boul -
ders are pres ent.

112 in ac tive pit Aban doned sand and gravel pit with two ridges sepa rated by a de pres sion.  Larg est clast is 15 cm di ame ter.
Ma te rial is sand to sandy gravel, down to at least 6 ft.  The de pres sion is proba bly a ket tle hole.  The ridges
are not es kers.

113 in ac tive pit Aban doned gravel pit.  Flat- topped sur face on east side of a till hill.  The sur face is on sandy cob ble gravel
with a few boul ders.  10 ft of cob ble gravel here.

114 in ac tive pit Aban doned gravel pit and old fill.  Situ ated on a ter raced sur face that sur rounds a till hill.  Ma te rial is cob ble
gravel; no boul ders.
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115 in ac tive pit Aban doned pit; gla cially stri ated bed rock has been ex posed by re mov ing over ly ing till.  Gla cial flow di rec -
tions based on striae meas ure ments av er age 185° on sub ho ri zon tal rock sur face near pit en trance, and this
trend is proba bly rep re sen ta tive of lat est ice- flow di rec tion.   Else where in pit, a set of striae trend ing 151°
are pre served on a shel tered lee sur face, and are older than those trend ing 175°–200°. 

116 ac tive pit North of North Bald win; this sand and gravel pit may be an esker- fed de posit, be cause an es ker pro vides the
foun da tion for a house north of here.  Sand and cob ble gravel are pres ent, how ever a de tailed de scrip tion
was not made due to a dog.

117 in ac tive pit Small aban doned pit in an es ker ridge.  Cob ble gravel.

118 in ac tive pit Small aban doned pit west of site 001.  Cob ble gravel.

119 in ac tive pit Aban doned pit; now be ing filled.  Pit is > 20 ft deep, but no fresh sec tions are ex posed.  Ap par ently cob ble
gravel. No boul ders ex cept where prob able till is ex posed.

120 sur face ex po sure Till with large an gu lar boul ders.

121 ac tive pit Along the road to the pit, sec tions ex pose sand and grav elly sand.  In the pit, the high est face is 7 ft high and
ex poses loose cob ble gravel.  North and west of the pit is a till hill.

122 ac tive pit Only one part of the pit is ac tive.  Al most en tirely sand and peb bly sand, al though some beds of cob ble
gravel ap pear through out the pit.  Faces are up to 15 ft high.  Pa leo flow in di cated by fore set beds about 5 ft
be low sur face is 19° to ward 143°, and this is the trend in the rest of the pit.  South and east of the pit there is
peb ble gravel but no till.  At the north end of the ridge is a de pres sion which proba bly is a ket tle.

123 es ker ridge Up to 20 ft high; sandy gravel with cob bles up to 30 cm di ame ter, all well rounded and spheri cal.  On the
west side of Long Beach Hill, there are not many large till boul ders.  The es ker is very sinu ous and near- 90°
curves are com mon.

124 es ker ridge Es ker here is up to 20 ft high above marshy area.

125 bed rock Coarse- grained gran ite.  Pe cu liar ice flow di rec tion re corded here.  Some striae and the ge ome try of the out -
crop (stoss/lee) in di cate an ice- flow di rec tion of about 115°.  There are also grooves trend ing 107° to 113°.

126 es ker ridge Ridge (up to 20 ft wide, but with some nar rower parts), cov ered with large boul ders.

127 shovel hole 6 ft deep; sand with no cob bles or peb bles.  De posit ap pears to be an apron at the end of an es ker.

128 sur face ex po sure Till and very large boul ders on a bed rock knob.  Sandy to the south east.  No in di ca tion of an es ker.

129 road cut No boul ders around here.  All very sandy.  Nearby, a road cut ex poses 3 ft of fine to very coarse sand. 

130 shovel hole Poorly sorted pebble- cobble gravel.

131 test trench fine to coarse sand in a 3- ft deep trench.

132 shovel hole Where Wild life Con ser va tion bound ary in ter sects rail road track; dug to depth of 40 in.  Up per 12 in is
poorly- sorted gravel, which over lies loose, well- sorted peb ble gravel.

133 rail road cut Nearly 4 ft high; peb bly sand.

134 shovel hole Poorly- sorted gravel, with abun dant large cob bles and boul ders up to 40 cm di ame ter, over lain by fine to
peb bly sand.

135 shovel hole Sandy dia mic ton, ap par ently till.

136 test pit 3-4 ft deep; medium- coarse sand.

137 road cut Mas sive dia mic ton with boul ders up to 70 cm di ame ter; in ter preted as till.

138 es ker ridge End of es ker ridge.  Ridge av er ages 10 ft wide on top, but is wider near 021 pit.  Maxi mum height is 20 ft
above ad ja cent ground sur face.  Sandy cobble- boulder gravel.
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139 ex ca va tion Mas sive sandy dia mic ton (till).

140 road cut 3- ft sec tion ex pos ing fine to me dium sand.

141 river cut 15- ft sec tion.  Up per 11 ft is fine to very fine sand, over ly ing 4 ft of in ter bed ded silt- coarse sand; very lit tle
clay, if any.

142 sur face ex po sure The en tire hill is cov ered with very stony till.

143 shovel hole Sandy pebbly- cobbly dia mic ton, in ter preted as till. 

144 shovel holes Till through out the area; par ticu larly stony in the val ley

145 sur face ex po sure Till.  Shovel holes were shal low due to abun dance of stones or near- surface bed rock.

146 bed rock Bio tite schist with a ma fic dike; poor- quality gla cial striae trend 142°.

147 es ker ridge Low es ker ridge, with two grave sites in what ap pears to be sandy peb ble gravel.

148 old ex ca va tion Sandy peb bly dia mic ton in ter preted as till, ex posed around an old foun da tion.

149 shovel holes North of Woods Mill Pond, south of trail; topo graphic re lief is 10- 20 ft (less than the con tour in ter val of the
map).  High ar eas are boul dery till. No une quivo cal in di ca tion of sort ing or wash ing on the hills.  Till is a
sandy dia mic ton with a silty- sand ma trix.  Lower, flat ar eas are poorly- sorted granu lar sands with no cob -
bles (maxi mum peb ble size is 2 cm di ame ter).  The sands are faintly bed ded.

150 es ker ridge Shovel hole to depth of 2.5 ft; coarse, poorly- sorted peb ble gravel on an es ker ridge.  Ridge is up to 15 ft
high, and 10 ft wide across top.

151 in ac tive pit Aban doned gravel pit in an es ker ridge.  Sandy cob ble gravel; poor ex po sure.

152 road cuts 10- ft high sec tions through an es ker ridge; sandy gravel with cob bles up to 10 cm di ame ter.

153 es ker ridge Large es ker, 25 ft high ,and 15 ft wide along the top.

154 shovel holes Large boul ders (> 1 m di ame ter) on very hum mocky till.  No sorted sand found in shovel holes.  Poorly
drained.

155 es ker ridge Top of es ker is flat near the junc tion with the pre vi ously de scribed es ker (153).  Peb bly sand for 2.5 ft be low
a thick hu mus layer.

156 shovel hole Com pact sand and sandy peb ble gravel, oxi dized.

157 sur face ex po sure This en tire hill is com prised of till and col lu vium with abun dant large (> 1 m) di ame ter boul ders.

158 es ker ridge? Cob ble gravel; poorly ex posed along road cut.

159 sur face ex po sure Boul dery till.

160 in ac tive pits Small aban doned sand pits ex pose 4- ft sec tion, with granu lar and peb bly sand over ly ing fine to me dium
sand.

161 in ac tive pit Small sand pit ex pos ing granu lar sand.

162 sur face ex po sure Till with large boul ders.

163 road cut Very com pact, pebbly- sandy, matrix- supported, very poorly- sorted dia mic ton in ter preted as till.  The ridge
has very few stones on the sur face, but it is proba bly a mo raine.

164 shovel hole 3- ft deep hole in mas sive dia mic ton be low 10 in of hu mus.  Boul ders up to 70 cm di ame ter are com mon.

165 shovel hole 30- in deep hole ex poses me dium sand.

166 shovel hole Loose, oxi dized, poorly- sorted, pebble- cobble gravel; clast- supported at 2.5 ft depth.  The steep bank to the
west of this site is a very sharp cut through till, and is proba bly a gla cial melt wa ter chan nel. 
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167 shovel hole 20- in shovel hole in coarse poorly- sorted peb ble gravel.  This is not an es ker ridge.

168 sec tion 8 ft- high ex po sure of poorly- sorted sandy gravel with boul ders; in ter preted as ice- contact de posit.

169 shovel hole 3- ft hole ex poses poorly- sorted pebble- boulder gravel.

170 shovel holes Un suc cess fully at tempted to dig deeper than 2 ft, but there ap pear to be large boul ders be neath the hum -
mocky sur face; de posit in ter preted as till.

171 es ker ridge Clast- supported cob ble gravel in 2- ft deep hole.  Clasts av er age 10 cm.

172 in ac tive pit Aban doned pit in a very narrow- crested es ker.  Sandy cob ble gravel. Ridge height up to 15 ft; width only 5 ft 
along crest in many places.  Ridge trends ~ 160°.

173 shovel holes Near ceme tery; very poorly- sorted gravel or dia mic ton on top of sand.  2 ft to bed rock.  Up per “gravel” may
be till be cause it con tains suban gu lar to sub rounded clasts.

174 es ker ridge Large boul ders on top and sides of this ridge.  Pulled up an gu lar and rounded clasts in a shovel hole. Sandy
cob ble gravel.

175 shovel hole Sandy dia mic ton with large cob bles and some boul ders.  Till.

176 in ac tive pits Five aban doned pits ex pose cob ble gravel in an es ker ridge.

177 shovel hole fine to me dium sand with a few boul ders.

178 sur face ex po sure Till with abun dant large boul ders.  Bed rock is shal low but not ex posed on the sur face.

179 in ac tive pit Small aban doned pit and shovel holes (2 ft deep) in what ap pears to be an es ker ridge, ex pos ing very loose,
sandy peb ble gravel.

180 road cut 4 ft sec tion ex poses cob ble gravel.

181 tra verse Trav erse from (001) to (021). Peb ble gravel to 3 ft depth.  In sur round ing ar eas there is till with large (> 1 m
di ame ter) boul ders, and low poorly- drained ar eas (small marshes).  Nearby, an es ker ridge trends 250° but
is very low (< 10 ft high).  There are no boul ders but lots of cob bles (10- 15 cm di ame ter) on the es ker ridge. 

182 shovel hole 3- ft hole show ing fine to me dium sand; peb ble gravel nearby.

183 road cut Cob ble to boul der gravel.

184 auger hole Boul der gravel.

185 auger hole Cob ble gravel.

186 auger hole Near Sand Pond.  Cob ble gravel

187 auger hole Near Sand Pond.  Boul der gravel.

188 auger hole Boul der gravel.

189 auger hole Cob ble gravel.

190 auger hole Cob ble gravel.

191 auger hole Cob ble gravel.

192 auger hole Boul der gravel.

193 auger hole Till.

194 auger hole Till.

195 auger hole Till.

196 auger hole Sand.
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197 auger hole Peb bly sand.

198 auger hole Near Ad ams Pond; till.

199 auger hole Near Ad ams Pond; sand.

200 dug well† Depth to bed rock > 14 ft.

201 dug well† Depth to bed rock > 12 ft.

202 drilled well† Gravel; depth to bed rock > 163 feet.

203 drilled well† Se ries of four drilled wells; 80- 125 ft to bed rock, but till en coun tered at 28- 30 ft be low ground sur face.  Pre -
suma bly in sand and gravel for the up per most 28 ft.

204 drilled well† Depth to bed rock > 93 ft; up per 45 ft all sand; sand and gravel be low 48 ft.

205 dug well† Clay at 14 ft be low ground sur face.

206 seis mic data† West end of 12- channel seis mic line; 73 ft to bed rock.

207 seis mic data† East end of 12- channel seis mic line; 63 ft to bed rock.

208 drilled well† 35 ft to bed rock.

209 dug well† Depth to bed rock > 5 ft.

210 drilled well† 90 ft to bed rock.

211 dug well† Depth to bed rock > 20 ft.

212 dug well† Depth to bed rock > 8 ft.

213 seis mic data† West end of 12- channel seis mic line; 60 ft to bed rock.

214 seis mic data† East end of 12- channel seis mic line; 75 ft to bed rock.

215 seis mic data† West end of 12- channel seis mic line; 87 ft to bed rock.

216 seis mic data† East end of 12- channel seis mic line; 109 ft to bed rock.

217 dug well† Depth to bed rock > 11 ft.

218 drilled well† Depth to bed rock > 39 ft; all gravel.

219 drilled well† 100 ft to bed rock.

220 drilled well† 60 ft to bed rock.

221 drilled well† 52 ft to bed rock.

222 dug well† Depth to bed rock > 22 ft.

223 seis mic data† West end of 1- channel seis mic line; 33 ft to bed rock.

224 seis mic data† East end of 1- channel seis mic line; 31 ft to bed rock.

225 drilled well† 22 ft to bed rock.

226 drilled well† 12 ft to bed rock.

227 driven point† Depth to bed rock > 18 ft; gravel over lies clay.

228 driven point† Depth to bed rock > 25 ft; through sand and/or gravel.

229 dug well† 12 ft to bed rock.

230 driven point† Depth to bed rock > 25 ft.
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231 resi dent Resi dent re ports that an ar te sian well went down 210 ft with out hit ting bed rock.

232 auger hole Till.

233 auger hole Peb bly sand.

234 auger hole Sand.

235 auger hole Cob ble gravel.

236 auger hole Peb ble gravel.

237 auger hole Cob ble gravel.

238 auger hole 4 ft of cob bly sand over peb ble gravel.

239 sur face ex po sure Saco River stream ter race sedi ment.

240 auger hole Sand.

241 auger hole Till.

242 auger hole Fine sand.

243 auger hole Silt.

244 auger hole Sand.

245 auger hole Fine sand.

246 sec tion 10 ft of cob ble gravel over till.

247 auger hole Sand.

248 auger hole Till.

249 sur face ex po sure Stream ter race.

250 auger hole 4 ft of very fine sand.

251 auger hole Peb bly sand.

252 auger hole Cob ble gravel.

253 auger hole Cob ble gravel.

254 auger hole Boul der gravel.

256 shovel hole 30 in of sandy cob ble gravel with no big boul ders.  Not an es ker.

257 in ac tive pits Two aban doned pits along road side; sec tion up to 15 ft high, ex pos ing coarse gravel (some boul dery) with
sand.  Defi nite coars en ing north ward.

258 ac tive pit Till oc curs be tween Dyke Moun tain and Decker Moun tain.  Also, large ac tive pit ex poses 15 ft sec tions
show ing boul ders (> 1 m di ame ter, but av er age 50 cm) in pre domi nantly cob ble gravel to fine sand.  Very
poorly sorted over all, but some ar eas have clast- supported zones that ap pear more sorted and give a strati -
fied ap pear ance.  About 60% of the clasts are rounded but many are very an gu lar. Sedi ment is loose and
gen er ally poorly bed ded.  In ter preted to be ice- contact strati fied drift, how ever bed ding is rarely > 3 m lat er -
ally ex ten sive.  95% of clasts are gran ites and peg ma tites.

259 shovel hole 30 in of sandy till on Rob in son Hill.
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AP PEN DIX B

Glos sary of terms used but not de fined within the text.

Clast:  peb ble-, cob ble-, or boulder- size frag ment of rock or
other ma te rial in a finer- grained ma trix.

Clast- supported:  re fers to sedi ment that con sists mostly or en -
tirely of a clast com po nent, gen er ally with more than 40%
clasts.  Usu ally the clasts are in con tact with each other.  For 
ex am ple, a well- sorted cob ble gravel.

Delta:  a body of sand and gravel de pos ited where a stream en -
ters a lake or ocean and drops its sedi ment load.  Usu ally
con sists of two parts: (1) coarse, hori zon tal, of ten grav elly
topset beds de pos ited in stream chan nels on the flat delta
top, and (2) un der ly ing, finer- grained, in clined fore set
beds de pos ited on the ad vanc ing delta front.

Dia mic ton:  any poorly- sorted sedi ment, con tain ing a wide
range of par ti cle sizes.

En gla cial:  Oc cur ring or formed within gla cial ice.

Es ker:  A ridge of sand and gravel de pos ited by melt wa ter
streams in a tun nel within or be neath gla cial ice.

Flu vial:  Formed by run ning wa ter, for ex am ple by melt wa ter
streams dis charg ing from a gla cier.

Gla cio la cus trine:  re fers to sedi ments or pro cesses in volv ing a
lake which re ceived melt wa ter from gla cial ice.

Gla cioma rine:  re fers to sedi ments and pro cesses re lated to the
en vi ron ment where ma rine wa ter and gla cial ice are in con -
tact.

Holo cene:  term for the time pe ri od from 10,000 years ago to the
pres ent.  It is of ten used syn ony mously with “post gla cial”
be cause most of New Eng land has been free of gla cial ice
since that time.

Late gla cial:  re fers to the time when the most re cent gla cial ice
sheet was re ced ing from Maine, ap proxi mately 15,000-
 10,000 years ago.

Late Wis consi nan:  the most re cent part of Pleis to cene time,
dur ing which the lat est con ti nen tal sheet cov ered all or por -
tions of New Eng land (ap prox. 25,000- 10,000 years ago).

Lodge ment till:  very dense va ri ety of till, de pos ited be neath
flow ing gla cial ice.  May be known lo cally as “hard pan.”

Ma trix:  the fine- grained ma te rial, gen er ally silt and sand,
which com prise the bulk of many sedi ments and may con -
tain clasts (q.v.).

Matrix- supported:  re fers to any sedi ment that con sists mostly
or en tirely of a fine com po nent such as silt or sand.  Gen er -
ally con tains less than 20- 30% clasts, which are not in con -
tact with one an other.  For ex am ple, a fine sand with
scat tered peb bles.

Pleis to cene:  term for the time pe ri od be tween 2-3 mil lion years
ago and 10,000 years ago dur ing which there were gla cia -
tions.  Also called the “Ice Age.”

Pro gla cial:  Oc cur ring or formed in front of a gla cier.

Qua ter nary:  term for the era be tween 2-3 mil lion years ago and 
the pres ent.  In cludes both the Pleis to cene and Holo cene. 

Stria(e):  nar row scratch(es) on bed rock or stones, pro duced by
the abra sive ac tion of debris- laden gla cial ice.

Subaque ous fan:  a some what fan- shaped de posit of sand and
gravel that was formed by melt wa ter streams en ter ing a
lake or ocean at the mar gin of a gla cier.  Simi lar to a delta,
but was not built up to the wa ter sur face.

Sub gla cial:  Oc cur ring or formed be neath a gla cier.

Till:  a het ero ge ne ous, usu ally non- stratified sedi ment de pos ited 
di rectly from gla cial ice.  Par ti cle size may range from clay
through silt, sand, and gravel to large boul ders.

Topset/fore set con tact:  the more- or- less hori zon tal bound ary
be tween topset and fore set beds in a delta.  This bound ary
closely ap proxi mates the wa ter level of the lake or ocean
into which the delta was built.
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