
DE PART MENT  OF  CON SER VA TION
Maine Geo logi cal Sur vey

Rob ert G. Marv in ney, State Ge olo gist

OPEN- FILE  NO.  02-165

Ti tle: Sur fic ial Ge ol ogy of the Lake Auburn East 7.5- Minute Quad ran gle,
An droscog gin County, Maine

Author: Carol T. Hildreth

Date: 2002

Fi nan cial Sup port: Funding for the preparation of this report was provided in part by the
U.S. Geological Survey STATEMAP Program, Cooperative Agreement 
No. 01HQAG0090.

As so ci ated Maps: Sur fic ial ge ol ogy of the Lake Auburn East quad ran gle, 
     Open- File 02-151
Sur fic ial ma te ri als of the Lake Auburn East quad ran gle, 
     Open- File 02-150

Con tents: 5 p. re port 



Maine Geo logi cal Sur vey
Open- File 02-165

Sur fic ial  Ge ol ogy  of  the  Lake  Auburn  East  7.5- Minute
Quad ran gle,  An droscog gin  County,  Maine

Carol T. Hil dreth
CTH En ter prizes

135 Wash ing ton Street
Hol lis ton, MA 01746

IN TRO DUC TION

This re port de scribes the sur fic ial ge ol ogy and Qua ter nary
his tory of the Lake Auburn East quad ran gle in south west ern
Maine.  Sur fic ial earth ma te ri als in clude un con soli dated sedi -
ments (sand, gravel, etc.) of gla cial and non gla cial ori gin.  Most
of these de pos its formed dur ing and af ter the lat est epi sode of
gla cia tion in Maine, called the Wis consi nan gla cia tion, start ing
about 25,000 years ago.

Sur fic ial sedi ments cover the bed rock over most of the
quad ran gle and are sub ject to many uses and en vi ron mental con -
sid era tions.  These in clude sand and gravel ex trac tion, de vel op -
ment and pro tec tion of ground wa ter sup plies, siting of waste
dis posal fa cili ties, and ag ri cul ture (Thomp son, 2001).

The field work for this study was car ried out in 2001 for the
STATE MAP co op era tive be tween the Maine Geo logi cal Sur vey
and the U.S. Geo logi cal Sur vey (USGS). Two maps are as so ci -
ated with this re port.  The geo logic map (Hil dreth, 2002a) shows
the dis tri bu tion of sedi men tary units and in di cates their age,
com po si tion, and known or in ferred ori gin. It also in cludes in -
for ma tion on the geo logic his tory of the quad ran gle, such as fea -
tures in di cat ing the flow di rec tion of gla cial ice.  This map
pro vides the ba sis for the fol low ing dis cus sion of gla cial and
post gla cial his tory.

The ma te ri als map (Locke and Hil dreth, 2002) shows spe -
cific data used to help con struct the geo logic map.  These data in -
clude ob ser va tions from gravel pits, shovel and auger holes,
con struc tion sites, and natu ral ex po sures along stream banks.
The ma te ri als map also shows bor ing and well logs.  Sand and
gravel aq ui fer stud ies by the USGS pro vided ad di tional data on
the type and thick ness of sur fic ial sedi ments in the quad ran gle
(Pres cott, 1967, 1968).

Geo graphic Set ting

The Lake Auburn East 7.5- minute quad ran gle has an area
of about 133 km2 (52 mi2).  It is lo cated in south west ern Maine,

near the ap proxi mate bor der between the White Moun tain
foot hills (a.k.a. Ox ford Hills) and the Sea board Low land physio -
graphic prov ince, about 55 km (35 mi) north of Port land.  It in -
cludes parts of the towns of Turner, Leeds, and Greene, and the
cit ies of Auburn and Lewis ton.  Al ti tudes range from 49 m (164
ft), which is the level of the An droscog gin River where it flows
south at the south edge of the quad ran gle, to over 217 m (735 ft)
at the crest of a south- southwest- trending ridge in the north east
part of the quad ran gle, just west of Deane Pond. The south ern
part of Lake Auburn in the ad join ing quad ran gle has a deep ba sin 
where wa ter depths reach 120 feet (37 m) (North rop, 1995).

Many ridges in the Lake Auburn East quad ran gle were
shaped by gla cial ice flow ing south- southeast and have been
elon gated in that di rec tion.  The to pog ra phy in the study area is
also con trolled by fold ing in the Si lu rian me tasedi men tary
rocks.  The ma jor stream drain age in the quad ran gle is the
south- flowing An droscog gin River that roughly bi sects the
quad ran gle, and which has two moderate- sized tribu tar ies in the
quad ran gle:  Lake Auburn, whose out let stream leaves the lake at 
its east end and flows south to join the An droscog gin just south
of the quad ran gle; and Stet son Stream (in clud ing Berry Pond),
which drains much of the south east part of the quad ran gle, en ter -
ing the An droscog gin at Lewis ton near the south end of the
quad ran gle. The head wa ters of No Name Pond drain the south -
east ern most part of the area, and thence flow south and fi nally
east to join the Sabat tus River which meets the An droscog gin
near the south edge of the Lis bon Falls North quad ran gle. 
Hooper Brook drains the north east ern most part of the quad ran -
gle south- southeastward into Sab ba tus Pond.  Meadow Brook
drains the north west ern most part of the quad ran gle north ward to
the Nez in scot River, which flows east- northeastward just north
of the quad ran gle and joins the An droscog gin at Keene Mills in
the Turner Cen ter quad ran gle.  Al len Pond drains the north east
part of the quad ran gle north ward to the An droscog gin near
Keene Mills.
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Bed rock Ge ol ogy

Much of the map area is underlain by folded metapelite,
me tas and stone, and metalimestone of the Silurian Sangerville
and Waterville Formations and the Silurian- Ordovician
Vassalboro Formation, intruded in places by small stocks of
Devonian granite (Osberg and others, 1985) and pegmatite
dikes. The Patch Mountain Member of the Sangerville has thin
interbeds of calc-silicate assemblages and biotite granofels
(Creasy, 1979). Outcrops and detached fragments of this rock
unit weather unevenly, producing a distinctive ribbed surface
(“ribbon rock”).

PREVIOUS  AND  CURRENT  WORK

Early work on the surficial geology in this part of Maine
was done generally at a reconnaissance level and at a smaller
scale (Prescott, 1968; Smith and Thompson, 1980; Thompson
and Borns, 1985).  Significant sand and gravel aquifers were
mapped by Prescott (1967, 1968). Northrop (1995) studied the
sediments in the the Lake Auburn basin.  The soil survey of
Androscoggin County (McEwen, 1970) and recent surficial
materials map (Locke, 1998) facilitated field work. Surficial
geologic mapping has been completed at the 1:24,000 scale in
several adjoining quadrangles, including Lake Auburn West
(Thomp son, 2001), Lewis ton (Hildreth, 2002b), Minot
(Hildreth, 2001), and Monmouth (Foley, 2002)

GLACIAL  HIS TORY

Southwestern Maine probably experienced several
episodes of glaciation during the Pleistocene Ice Age, but
virtually all evidence of previous glaciations in the Lake Auburn
East area was obliterated during the last (late Wisconsinan)
episode, when the Laurentide ice sheet advanced from the
northwest to a terminal position on the continental shelf.

Evidence of glacial erosion within this area is noticeable
mainly as south-southeast-trending glacial striations on freshly
exposed bedrock surfaces.  In the Lake Auburn East area there
are few, if any, drumlins - but several streamlined hills that have
bedrock cores are elongated in a south- to southeast-trending
direction.  Examples are Hill Ridge in the southeast and
unnamed hills around South Turner in the northwest.

After reaching its terminal position on the continental
shelf, the late Wisconsinan ice sheet began to recede between
15,000 and 17,000 years ago.  Shells collected from
glaciomarine sediments deformed by ice shove in the Freeport
area (southeast of Lake Auburn East) have a radiocarbon age of
14,045 yr B.P. (Weddle and others, 1993). The ice sheet terminus 
is inferred to have with drawn to the Lake Auburn East area a
short time after that. As the ice sheet melted northward, sea level
rose and inundated the entire Maine coastal zone, including

much of the area in the Lake Auburn East quadrangle lying
below a current elevation of approximately 350 ft above sea
level, which is at the limit of maximum marine submergence for
this part of Maine.  As summarized by Thompson and Borns
(1985), the marine submergence reached its maximum extent at
about 13,000 yr B.P., and regressed from the area somewhat
before 11,450 yr B.P. (Smith, 1985; Thompson and Borns,
1985), based on radiocarbon- dated fos sil shells that indicate the
approximate offlap of the late-Wisconsinan sea at Little Falls,
Gorham, about 55 km (35 mi) south of the Lake Auburn East
quadrangle.

GLACIAL  AND  POSTGLACIAL  DE POS ITS

The succession of Pleistocene and Holocene surficial
deposits in the Lake Auburn East area is given in the correlation
chart (Figure 1) showing the relative ages of the map units.

Till (unit Pt)

Till occurs throughout the Lake Auburn East area.  Its
thickness is variable, as is its composition.  The till was
deposited from the glacial ice sheet and forms a blanket over the
underlying bedrock; it is inferred to underlie younger deposits
throughout the area.  In most exposures in the quadrangle, this
till is light olive-gray, sandy, stony, and moderately compact,
showing weathering only in the uppermost few feet.

Some drumlins are found in the area, but most hills that are
drumlin-shaped (and oriented in the expected direction for
drumlins relative to the direction of striations in the area) have
bedrock cores that have been plastered with till.  Many more of
these rock-cored hills exist in the quadrangle than do true
drumlins.  Though most till is less than 6 meters thick in the area,
at least one well penetrated about 39 meters (130 feet) of it near
the center of the map.
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Fig ure 1.  Cor re la tion of map units, Lake Auburn East quad ran gle.



Es ker de pos its (unit Pge)

An es ker de posit ex tends south east ward from the west
edge of the map, into ma rine delta de pos its (Pmdita) un der ly ing
Twitchell Air port.  This seg mented ridge of sand and gravel was
de pos ited by melt wa ter streams flow ing south east in a tun nel in
the bot tom of the last ice sheet.  In places it is bor dered by de pres -
sions (ket tles) left when masses of gla cial ice melted. It is the
south east ern most ex ten sion of a long es ker sys tem in the Lake
Auburn West quad ran gle (Thomp son, 2001). The ridge is part of
a branch ing es ker sys tem that can be traced from near Black
Moun tain dis con tinu ously south to this area.  “Whether melt wa -
ter flowed si mul ta ne ously through this en tire tun nel net work is
de bat able, but it is likely that the es ker seg ments formed pro gres -
sively from south to north as the tun nel be came clogged with
sedi ment dur ing de gla cia tion” (Thomp son, 2000).

Some ex posed seg ments of the es ker are more than 50 ft
(15 m) high, but in many places it is more or less bur ied by ad ja -
cent younger out wash de pos its.  Most sub sur face data in di cate a
maxi mum depth of less than 70 ft (21 m). Pits con tain mostly
sand to pebble- cobble gravel, with oc ca sional boul ders.  The es -
ker is use ful as a source of sand and gravel and as a mu nici pal aq -
ui fer (Pres cott, 1968).

Gla cioma rine ice- contact delta de pos its (unit Pmdi)

These de pos its con sist of ice- contact sand, gravel, silt, and
mud that built into the late- glacial sea.  They in di cate still stand
po si tions of the ice mar gin as it re treated north ward through the
area.  The po si tions are based on topo graphic ex pres sion, in clud -
ing col lapsed ket tle to pog ra phy, ice- contact slopes, and topset-
 foreset bed ding where ex posed in bor row pits. The del taic
sediments are graded south ward or south east ward in each de -
posit.  Sev eral del tas are given unique names: the old est, Grace -
lawn delta (Pmdigl), has a topset- foreset con tact meas ured at
342 feet ele va tion (Thomp son and oth ers, 1989). Other named
del tas in in ferred or der of depo si tion are Saint Pe ter Cemetery-
 Merrill Road delta (Pmdispm), Auburn Plains delta (Pmdiap),
and Twitchell Air port delta (Pmdita).  Parts of these ma rine del -
tas have been eroded by streams dur ing offlap of the sea.

Much of unit Pmdi in the Lake Auburn East area is un der -
lain by silt and clay of prob able gla cioma rine ori gin (Pre sump -
scot For ma tion, unit Pp).  For the most part, the un der ly ing silt
and clay is not ex posed ex cept in stream val leys that have cut
down through the over ly ing sands or in  man -made ex ca va tions.
The thick ness of these de pos its may be as great as 21 me ters (70
feet).

In places, unit Pmdi is over lain by dune de pos its (Qe),
some of which are thin and un mapped.

Un dif fer en ti ated gla cioma rine sedi ments (unit Pm)

Unit Pm con sists of wa ter laid sedi ments that range from
clay to gravel.  These ma te ri als were proba bly de pos ited on the

late- glacial sea floor, but they are poorly ex posed and may in -
clude sedi ments formed in other en vi ron ments (Thomp son,
2001).  They have been dis sected by mod ern streams, and their
sur face ma te ri als proba bly were re worked dur ing the re gres sion
of the sea.

Gla cio flu vial and gla cioma rine de pos its of Hooper Brook 
val ley (unit Phb)

Rela tively thin de pos its (less than 20 feet [6 m] thick) of
sand, silt, and gravel within the Hooper Brook val ley are near the 
ma rine limit at the north end, where the de pos its are more flu vial
in na ture. They are gen er ally finer grained south ward along the
val ley, cul mi nat ing in ma rine muds of the Pre sump scot For ma -
tion (Pp).  Phb sedi ments are in cised by the rather broad swampy
al lu vial chan nel of late- glacial Hooper Brook, which is in ter -
preted herein to have fol lowed a south west erly course north of
Route 202 at Greene vil lage cen ter, cross ing Route 202 in a
swampy chan nel just east of the Greene Cen tral School grounds,
and flow ing south west via a boulder- strewn chan nel into the
head wa ters of Stet son Stream. The chan nel was proba bly fol -
lowed by vo lu mi nous melt wa ters dur ing the be gin ning stages of
sea level re gres sion, dur ing iso static re bound of the area.  Iso -
static re bound (up ward to the north west) proba bly aided in di -
vert ing the course of Hooper Brook (a mere trickle to day
com pared to its late- glacial vol ume) to its mod ern chan nel which 
flows south east to Sab ba tus Pond in the Mon mouth quad ran gle.

Gla cioma rine bot tom de pos its (Pre sump scot For ma tion) 
(unit Pp)

Muddy sediments con sist ing pre domi nantly of silt and clay 
with lo cal sandy beds and in ter ca la tions are in ter preted here as
late- glacial sea-floor de pos its of the Pre sump scot For ma tion
(Bloom, 1960).  These de pos its were de rived from gla cial melt -
wa ters and laid down at the bot tom of the late- glacial sea fol low -
ing the re treat of the ice sheet and prior to up lift of the area above
the sea.  The silt and clay com monly lies be neath units Ha, Hw,
Hls, Pm, Phb, Pmdi, and Pmrs.  It is as much as 150 ft (50 m)
thick. In places, Pp is over lain by rela tively thick dune de pos its
(Qe) and thin un mapped dune de pos its.

Ma rine re gres sive de pos its (unit Pmrs)

Rela tively thin de pos its of sand, silt, and mi nor gravel are
in ter preted to be re worked ma rine delta and fan de pos its, out -
wash ma te ri als, and sea-floor de pos its re dis trib uted by ma rine
cur rents and wave ac tion as sea level fell dur ing late- glacial time, 
long af ter the gla cier left the im me di ate area.  Af ter depo si tion of
the Pre sump scot For ma tion (unit Pp), ex ist ing units were re -
worked and regressive sandy de pos its were laid down (Pmrs). 
Gen er ally, these are thin and are not more that 10 ft (3 m) thick.
They over lie parts of units Pmdi, Pm, and Pp; and, in places,
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Pmrs is over lain by rela tively thick dune de pos its (Qe) or thin
un mapped dune de pos its.

Eo lian de pos its (unit Qe)

When sea level fell and ex posed the sandy gla cioma rine
sediments and re gres sive ma rine de pos its, wind ero sion was ex -
ten sive be fore vege ta tion was able to take root and an chor the
sedi ments. As a re sult, gen er ally thin de pos its of wind blown
sand formed. Only the larger Qe de pos its are mapped here.  Thin
dune de pos its are far more ex ten sive than the area mapped as Qe
in the Lake Auburn East area, be cause they are patchy and not
eas ily rec og nized ex cept in ex ca va tions, which are sparse.  De -
tailed map ping of all these dune de pos its in the area may help de -
ci pher the com plex his tory of their for ma tion.

Stream ter race (unit Qst)

In cut ting down their chan nels to their pres ent lev els, the
late- glacial and mod ern An droscog gin River and its tribu tar ies
cut into gla cial de pos its and built or carved stream ter races along
their paths, parts of which are pre served as ele vated ter races
along mar gins of the mod ern flood plains.  Some of the Qst area
may be in un dated dur ing ma jor floods, but most ap pears to be
high enough to miss be ing flooded dur ing or di nary flood ing. 
Where the ter race is un der lain by al lu vial ma te rial, it may con -
tain as much as 15 ft (5 m) of sand and gravel.

Holo cene lake shore de pos its (Hls)

Mod ern beach and near shore de pos its (Hls) have formed
along scat tered stretches of the Lake Auburn shore line, es pe -
cially as pocket beaches and as bay mouth bars.  De pos its are
gen er ally less than 6 ft (2 m) thick.

Wet land de pos its (unit Hw)

Fresh wa ter swamp de pos its char ac ter ized by ac cu mu la -
tions of fine- grained organic- rich sedi ments, de pos ited in low,
flat, poorly drained ar eas are scat tered through out the quad ran -
gle. Lit tle in for ma tion is avail able on the thick ness of these de -
pos its in the Lake Auburn East area, though Cam eron and oth ers
(1984) re port that peat de pos its in south west ern Maine gen er ally 
av er age less than 20 ft (6 m) in thickness.  In places the unit is in -
dis tin guish able from, grades into, or is in ter bed ded with al lu -
vium (Ha). It should be noted that both swamp (Hw) and al lu vial
de pos its (Ha) are co in ci dent along many stretches of flood plains 
in this area.

Stream al lu vium (unit Ha)

Sand, gravel, silt, and or ganic ma te ri als have been de pos -
ited by mod ern streams on their flood plains. The ex tent of al lu -
vium in di cates ar eas that flooded in the past and may be sub ject

to flood ing in the fu ture.  In places the unit is in dis tin guish able
from, grades into, or is in ter bed ded with wet land de pos its (Hw). 
Both swamp (Hw) and al lu vial de pos its (Ha) are co in ci dent
along many stretches of flood plains in this area.

Ar ti fi cial fill (unit af)

Ar eas where the origi nal ground sur face is cov ered by a
sub stan tial thick ness of im ported ma te rial, both man- made and
natu ral, are mapped as ar ti fi cial fill (unit af).  The ma te rial var ies
from natu ral sand and gravel to quarry waste to sani tary land fill. 
The thick ness var ies, but usu ally doesn’t ex ceed 20 ft (6 m).
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