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IN TRO DUC TION

The Bar Mills 7.5- minute quad ran gle is lo cated ap proxi -
mately 20 kilo me ters (12 miles) west of Port land and 28 kilo me -
ters (17 miles) east of the New Hamp shire bor der.  The
quad ran gle lies in the Sea board Low land zone, a sub di vi sion of
the New Eng land Prov ince of the Ap pa la chian High lands
physio graphic prov ince (Fen ne man, 1938; Thorn bury, 1965).
The Sea board Low land zone is char ac ter ized by low- lying to -
pog ra phy, gen er ally be low 90 me ters, but lo cally ex ceed ing 400
me ters (Smith, 1985).  Ma jor drain age of the Bar Mills re gion is
south east, down the Saco River, through the town of Saco and
even tu ally to the Gulf of Maine.

The bed rock ge ol ogy of the Bar Mills quad ran gle con sists
of plu tonic and com plexly de formed meta mor phic rocks
(Hussey, 1985).  The meta mor phic rocks are steeply dip ping and
strike roughly northeast- southwest.  This meta mor phic grain
pro duces an elon ga tion of some of the hills in the area.  The
struc tural grain is also strongly evi dent in stream pat tern ing.
This proba bly ac counts for jogs in the course of the Saco River
where it pref er en tially fol lows faults and plu ton bounda ries.  To -
po graphic highs in the re gion are un der lain by ig ne ous plu tons
sug gest ing there was pref er en tial gla cial ero sion of the sur -
round ing, less re sis tant meta mor phic rocks.

Much of the pres ent to pog ra phy is the prod uct of Late Wis -
consi nan gla cia tion which last af fected the area ap proxi mately
12,000 years ago.  Gla cially stream lined land forms are com mon
in the area, su per im pos ing a northwest- southeast over print ing
on the northeast- southwest struc tural grain.  Most no tice able in
the Bar Mills re gion are the ef fects of late- glacial sedi men ta tion
which sub due the bed rock to pog ra phy by de pos it ing a blan ket of 
clay, sand, and gravel over most of the re gion.  The larg est fea -
ture in the area is a large gla cioma rine delta which ex tends from
south of Good wins Mills to Hol lis, and which can be traced to
the west into Wa ter boro.

Pre vious work on sur fic ial ma te ri als in the Bar Mills re gion 
in cludes aq ui fer stud ies by Pres cott and Drake (1962; Ap pen dix

A) and Tol man and oth ers (1983) and re con nais sance map ping
of the sur fic ial ge ol ogy by Smith and Thomp son (1977) at a scale 
of 1:62,500.  Other se lected well data has been ac cu mu lated by
the Maine Geo logi cal Sur vey (Ap pen dix B).  Dur ing the sum mer 
of 1987, more de tailed sur fic ial map ping was con ducted by
Hunter (1989; Ap pen dix C) at a scale of 1:24,000.

GLACIAL  AND  POSTGLACIAL  DEPOSITS

The sur fic ial ge ol ogy of the Bar Mills quad ran gle de vel -
oped as a re sult of late- glacial and post gla cial sediment depo si -
tion and ero sional processes (Figures 1, 2, and 3).  As the Late
Wis consi nan Lau ren tide Ice Sheet re treated across coastal
Maine, de gla cia tion was ac com pa nied by ma rine sub mer gence
on the or der of 80 me ters above pres ent sea level in the Bar Mills
area.  Dur ing de gla cia tion, ma rine and gla cioma rine depo si tion,
ac com pa nied by sedi ment re mo bi li za tion, shaped the sea bed and 
pro duced the hum mocky and gen tly roll ing to pog ra phy we see
to day be tween the ma rine limit and pres ent sea level.  Above the
ma rine limit, gla cial and gla cio flu vial pro cesses domi nated, and
with only mi nor post gla cial modi fi ca tions, these land forms have 
sur vived to the pres ent.

Gla cial till (Ta ble 1; map unit Pt) is com mon in the Bar
Mills area, but out crops are poorly ex posed and oc cur only
above the ma rine limit along the west ern edge of the quad ran gle.
These tills are typi cally poorly sorted and mas sive, with highly
vari able thick nesses, and con tain boul ders and cob bles gen er ally 
sus pended in a silt- sand- clay ma trix.  Both thick ness and com po -
si tion of this de posit are highly vari able due to the na ture of till
gene sis.  The tills within the area are in ter preted as gla cial lodge -
ment de pos its, but may con tain com po nents of melt- out till or
flowtill (where strati fied).  Gla cial lodge ment till oc curs as a
smear ing of ba sal and en gla cial de bris be neath an ice sheet,
form ing a blan ket de posit over the sub strate.  To po graphic highs
above the ma rine limit are com monly un der lain by till, while

1



topo graphic lows gen er ally con tain younger de pos its over ly ing
till.

Other ter res trial gla cial de pos its are con fined to the west -
ern bor der of the Bar Mills quad ran gle and con sist of es kers and
gla cio flu vial out wash.  Es kers (Ta ble 1; map unit Pge) de velop in 
sub gla cial or en gla cial stream chan nels where strati fied flu vial
sand and gravel is de pos ited in con duits in or un der a gla cier.  As

the ice melts, the re moval of sup port al lows the sides of the
stream grav els to col lapse, de vel op ing the pseu do an ti cli nal
struc ture of es kers.  To pographi cally, es kers form sinu ous, dis -
con tinu ous ridges.  Gla cio flu vial out wash and ice- contact de -
pos its (Ta ble 1; map units Pgo and Pgi) are com posed of coarse,
poorly to well sorted, strati fied to in ter nally mas sive sand and
gravel that grades east ward into two broad and flat
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TA BLE  1:  EX PLA NA TION  FOR  THE  SUR FIC IAL  GEO LOGIC  MAP

SYM BOL           UNIT DE SCRIP TION

Ha Al lu vium Well- sorted and strati fied sand, silt, and gravel.  Com prises flood  plains along pres ent streams
and riv ers.

Hws Swamps Muck, peat, silt, and sand (un dif fer en ti ated) in poorly drained ar eas.  Com monly as so ci ated with
stand ing  wa ter.

Hwfm Freshwater marsh Poorly drained freshwater grassland.

Hst, Qst Stream ter race de pos its Sand and gravel de pos ited on former flood plains in late- glacial (Qst) to post gla cial (Hst) time.

Pmn Near shore de pos its Gen er ally poorly- sorted mix ture of silt, sand, and gravel formed by wave re work ing of gla cial sedi -
ments dur ing ma rine re gres sion.  Vari able thick ness gen er ally less than 3 m.  As so ci ated with pa -
leo bathymetric highs.

Pmrs Ma rine re gres sive sand deposits Mas sive to strati fied, well- sorted, gray to yellow- brown sand.  Over lies Pp with gra da tional or in -
ter lami nated tran si tion zone.  De pos ited through re work ing of older gla cial sediments dur ing re -
gres sive phase of ma rine sub mer gence.

Pp Pre sump scot For ma tion Lami nated to mas sive, gray to green- gray silt and clay.  Oc curs as a blan ket de posit of vari able
thick ness from 0 to 50 me ters over older gla cial de pos its.  May lo cally con tain boul ders, sand, and
gravel.   De pos ited dur ing pe ri od of late-gla cial ma rine sub mer gence.

Pgo Gla cio flu vial out wash Strati fied sand, gravel, and some silt de pos ited by gla cial melt wa ter streams.

Pmd Gla cioma rine delta Gen er ally strati fied fine to coarse sand and gravel.  Sur face to pog ra phy is flat to gen tly slop ing
(un dif fer en ti ated) away from the pa leo ice mar gin.  Formed by gla cial stream dis charge into late gla cial sea.  Com -

monly ex hibit ket tles at the head-of-out wash mark ing former ice po si tion.

Pmd1 Ly man Delta se quence Gla cioma rine delta se quence that con sti tutes first mor phol ogic se quence in Bar Mills quad ran gle. 
De pos ited while ice mar gin was lo cated at the south ern por tion of the Massa be sic Ex peri men tal
For est.   The delta was fed by a chain of beaded es kers.

Pmd2 Hol lis Delta se quence Sec ond mor phol ogic se quence, de pos ited while the ice mar gin was lo cated in the vi cin ity just south 
of Bear Hill.  The delta was fed by an es ker chain to the west near the town of Wa ter boro.

Pmdf Gla cioma rine delta fore sets Steeply dipping (10-35o) stratified sand and gravel that grades into Pp down slope.  Located along
the seaward margin of Pmd, where the delta front slopes eastward, and also exposed where chan -
nels have been eroded in the deltas.  The topset-foreset contact occurs at approximately 80 m above 
present sea level, marking the maximum limit of marine submergence.

Pmf Gla cioma rine fan Sand and gravel deposited in the sea as subaqueous fans at the margin of the last glacial ice sheet.

Pemc End- moraine com plex Coarse till, gravel, sand, and silt  as so ci ated with ridges and mounds that formed at or near the 
front of a re treat ing marine- based gla cier.  Mapped in ar eas of closely spaced (De Geer) end  mo -
raines.  Sedi ments are com monly de formed. 

Pge Es ker Sinu ous ridges com prised of strati fied, coarse sand and gravel.  Com monly found at the heads of
large gla cioma rine del tas (Pmd). De pos ited in sub gla cial and en gla cial melt wa ter tun nels.

Pgi Ice- contact de pos its Sand and gravel de pos ited ad ja cent to gla cial ice.

Pt Till Poorly sorted mix ture of gray to gray-brown silt, sand, and gravel.  Forms a blan ket de posit over
bed rock and is in ferred to un der lie younger sedi ments where not ex posed at the sur face.  
Commonly less than 3 m thick over bed rock highs.



glaciomarine- delta se quences (Ta ble 1; map units Pmd1 and
Pmd2).  The ge ome try, mor phol ogy, and close as so cia tion with
ket tles and es kers at the heads of these glaciomarine- delta se -
quences al low the del tas to be as so ci ated with ice- frontal po si -
tions in ac cor dance with the mor phol ogic se quence con cept of
Ko teff (1974; see dis cus sion of gla cial his tory for more de tailed
ex pla na tion).  Stra tigraphi cally be low the glaciomarine- delta
topset beds lie thick (lo cally greater than 56 me ters)
glaciomarine- delta fore sets (Ta ble 1; map unit Pmdf).  These are 
gen er ally well sorted, strati fied sand and gravel de pos ited on the
front mar gin of a glaciomarine- delta pro grad ing into a shal low
ma rine ba sin (gen er ally less than 30 me ters wa ter depth).

Sedi ment win now ing and wave re work ing of pa leo -
bathymetric highs dur ing ma rine re gres sion are be lieved to have
pro duced near shore de pos its (Ta ble 1; map unit Pmn).  Near -
shore de pos its are com mon in the cen tral and south east ern por -
tion of the Bar Mills quad ran gle.  These sedi ments are
char ac ter ized by a mix ture of silt, sand, and gravel of vari able
thick ness that was de rived from till, gla cioma rine out wash, and
the Pre sump scot For ma tion silt and clay.  Bed rock out crops are
com monly as so ci ated with near shore de pos its where wave ero -
sion dur ing ma rine re gres sion was lo cally in ten sive enough to
ex pose bed rock highs.

End- moraine com plexes (Ta ble 1; map unit Pemc) are
com mon be low the ma rine limit.  They are com posed of closely
spaced end mo raines and ice- frontal sub ma rine fans that de vel -
oped as ice re treated from the coastal zone.  End- moraine com -
plex de pos its also in clude re worked and win nowed sands,
gravel, and coarser ma te rial in ter fin ger ing with ma rine silts and
clays along their mar gins.  Win now ing and re mo bi li za tion oc -
curred dur ing ma rine re gres sion due to wave and tidal pro cesses. 
The coarse na ture and rela tively good drain age as so ci ated with
end- moraine com plexes af fect sur face vege ta tion (dry on mo -
raine crests and wet along the lower flanks), al low ing end-
 moraine com plexes to be eas ily iden ti fied from aer ial pho to -
graphs.

End- moraine com plexes are ex posed in sand and gravel
pits where a com plex stra tigra phy can be ob served and stud ied
(Smith, 1982, 1985, 1999a,b,c,d; Thomp son, 1982; Hunter,
1989).  Sedi ments within end mo raines vary from till and strati -
fied sub ma rine out wash to dis tal ma rine muds.  Com monly,
these sedi ments are in tensely de formed and sheared (gla cially
thrusted).  Where sur face de pos its have not been re worked, gla -
cioma rine silts and muds usually over lie thick de pos its of sub -
ma rine out wash. Only the up per most de pos its are shown on the
map.

Gla cioma rine silt and clay (and fine sand) in coastal Maine
were named by Bloom (1960) as the Pre sump scot For ma tion
(Ta ble 1; map unit Pp).  Origi nally mapped by Goldth wait
(1949), the Pre sump scot For ma tion oc curs as a dis con tinu ous
ma rine cover up to 50 me ters thick, con sist ing of dis tal gla -
cioma rine muds (rock flour) that floc cu lated and set tled prior to
ma rine re gres sion.  The clas sic blue- gray to gray- green Pre -
sump scot For ma tion silt and clay (Pp) domi nates the sur fic ial

ma rine rec ord, and is thick est in topo graphic lows.  An over ly ing 
sandy unit (Pmrs) with a gra da tional con tact to the silts and clays
(Pp), is con sid ered to rep re sent a re gres sive ma rine deposit.

Dur ing the late- glacial and early Holo cene pe ri ods,
swamps and al lu vium were de pos ited.  Swamps (Ta ble 1; map
unit Hws), which are clas si fied by thick ness and ash con tent of
peat, de vel oped in sub tle de pres sions where sur face wa ter ac cu -
mu lates and drain age is poor.  Stream al lu vium (Ta ble 1; map
unit Ha) in the Bar Mills area oc curs ad ja cent to the Saco River as 
de pos its on post gla cial flood plains.  Older al lu vial de pos its are
mapped as stream ter races (Qst, Hst).

GLACIAL  AND  POSTGLACIAL  HISTORY

Dur ing the Pleis to cene Ep och, coastal Maine ex pe ri enced
gla cia tion more than once.  Each sub se quent gla cial event vir tu -
ally erased the gla cial rec ord of pre vious events, ex cept in a few
iso lated cases where older tills can be found, such as in the York
Har bor area (Clinch and O'Toole, 1999a,b).  This is not the case
in the Bar Mills quad ran gle, where mapped de pos its are ex clu -
sively Wis consi nan or younger.  Gla cially scoured and stream -
lined bed rock sur faces and ridges in di cate that ice flow was
gen er ally south- southeast, with a few de via tions around topo -
graphic highs.  The pat tern of sub ma rine end mo raines (ribbed or 
De Geer mo raines:  Smith, 1982) and mor phol ogic se quences
along the west ern mar gin of the Bar Mills quad ran gle de fine a
north west re treat ing ice mar gin (Figures 1b and 2a; Hunter and
Smith, 1988; Hunter, 1989).

Around 18,000 years ago, the Lau ren tide ice sheet had
reached its ter mi nal po si tion at the edge of the con ti nen tal shelf
(Hughes and oth ers, 1985).  Be tween l7,000 and l5,000 years
ago, the ice re treated across the Gulf of Maine and reached a po -
si tion roughly par al lel, but sea ward of the pres ent coast line by
l4,000 years ago (Smith, 1985).  As the ice mar gin re treated to -
ward the pres ent coast line, shal low ing wa ter depths may have
helped re duce the re treat rate by slow ing calv ing rates.  Ra dio -
car bon dates on shells col lected from Great Hill and the Ken -
nebunk land fill site in di cate that ice may have been pres ent along 
the coast un til 13,200 years ago (Smith, 1985).

The abun dance of end mo raines, as well as the gen eral lack
of ice- rafted de bris, sug gests a slow rate of ice re treat as the ice
mar gin neared the Bar Mills re gion. Wa ter depths were on the or -
der of 30 me ters or less, less en ing the ef fects of buoy ancy on the
ice mar gin and in creas ing the sta bil ity of the ice.  Ket tles found in 
sand and gravel pits in the Old Or chard Beach quad ran gle and in
the vi cin ity of Salmon Falls in di cate that there was stag nant ice,
or at least iso lated ice blocks which were bur ied rap idly by large
vol umes of sedi ment be ing dis charged by the ice.

As the ice mar gin neared the marine- terrestrial tran si tion,
wa ter depths con tin ued to de crease, and the ice mar gin at tained a
more gen tly slop ing and sta ble pro file.  To ward the east and cen -
tral por tions of the Bar Mills quad ran gle, where wa ter depths
were great est, the ice mar gin had a gen eral east- west ori en ta tion
(Figures 1 and 2a).  As the ice mar gin re treated on shore, the con -
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figu ra tion of the ice mar gin shifted, as sum ing a gen eral
southwest- northeast ori en ta tion.

The sedi men tary rec ord in the Bar Mills quad ran gle de vel -
oped in re sponse to a se quen tial tran si tion from ice- proximal to
ice- distal depo si tion.  In the ice- proximal ma rine en vi ron ment,
coarse sub ma rine fan com plexes and strati fied sub ma rine out -
wash graded into in creas ingly finer mid- fan and distal- fan de -
pos its.  This tran si tional fin ing was re corded both dis tally and
up sec tion as the ice re treated.  As ice con tin ued to re treat, fine silt 
and mud set tled from sus pen sion form ing a muddy blan ket de -
posit (Pre sump scot For ma tion).  As long as ice re treat was con -
stant, the sedi men tary se quence was left un dis turbed, but
pe ri ods of mi nor read vance (pos si bly an nual) were com mon.
Dur ing these read vances, pre vi ously de pos ited sedi ments were
shoved and re de pos ited as sub ma rine end mo raines or De Geer
mo raines.

Along the west ern mar gin of the Bar Mills quad ran gle, two
large gla cioma rine del tas with ice- contact heads de vel oped.
These del tas are mor phol ogic se quences (Ko teff, 1974), in di cat -
ing the po si tion of the ice mar gin at the time of their de vel op ment 
(Figures 1b and 2a).  The delta rep re sented by map unit Pmd1

(Ly man Delta se quence) pro graded to the south and south east as

the ice mar gin was lo cated along the south ern bor der of the
Massa be sic Ex peri men tal For est.  Two chains of beaded es kers
ter mi nate in the vi cin ity of Parker Pond, mark ing the main
sources of gla cio flu vial sedi ments which com prise the first mor -
phol ogic se quence (Fig ure 1b).  The sec ond mor phol ogic se -
quence (Pmd2; Hol lis Delta se quence) crops out from the
Massa be sic Ex peri men tal For est to the Clarks Mills area, and
ap pears to have been fed by gla cial melt wa ter dis charged near
the town of Wa ter boro.  Sand and gravel in filled a shal low ba sin
bound by the Ly man Delta se quence to the south, a till high to the 
east, and the re treat ing Lau ren tide ice mar gin to the north (Fig ure 
2a).  Deeply in cised chan nels along the delta mar gins sug gests
that the chan nels re mained ac tive as rela tive sea level dropped.
These two large del tas mark the end of large-scale depo si tion
within the quad ran gle.  Proba bly be tween 13,000 and 12,500
years ago, the ice mar gin re treated from the Bar Mills quad ran gle 
and con tin ued to re treat to the north west.

Fol low ing ice re treat from the Bar Mills quad ran gle, iso -
static ad just ment be gan to up lift the land scape.  As the land rose,
rela tive sea level dropped, and sedi ments be ing af fected by
waves and ma rine cur rents were win nowed and re mo bi lized.
This pro duced the sandy re gres sive sedi ments (Pmrs) and near -
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Fig ure 1.  Early de gla cia tion of the Bar Mills quad ran gle.  (a) an ac tively calv ing ice mar gin ori ented ap proxi mately east- west be gan
re treat ing across the south east ern cor ner.   (b) as wa ter depth de creased, the ice mar gin ro tated to a gen eral northeast- southwest trend
and a large gla cioma rine delta de vel oped form ing mor phol ogic se quence 1.



shore de pos its (Pmn) on pa leo bathymetric highs (Fig ure 2b).  In
time, an es tu ary de vel oped which drained sea ward to the east
through a se ries of chan nels (Fig ure 2b) and to the south into the
open sea.  To the west, as sea level dropped, gla cio flu vial chan -
nels be came in cised by non gla cial streams cut ting into the del tas
and even tu ally de vel oped into tribu tar ies of the Saco River fol -
low ing ma rine re gres sion.

As iso lated up lift de creased, the en croach ing eustatic sea
level pro duced a mid to late Holo cene sea level rise (Fig ure 3).
This pro duced the base level to which mod ern streams are
graded, al low ing some streams to de velop flood plains.  In fresh -
wa ter wet lands, fine- grained sedi ments and or ganic ma te rial
con tin ue to ac cu mu late.
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AP PEN DIX  A.  SE LECTED  WELLS- BAR  MILLS  QUAD RAN GLE,  MAINE
(Tabu lated from Pres cott and Drake (1962))

  Well Town Ele va tion Well Log* Ma te rial
 No. (Feet  a.s.l.)

24 Ly man 210 38/--/-- Gravel
25 Day ton 180 145/--/near Bed rock sur face
26 Ly man 210 28.2/27.9/-- Gravel (ice- contact)
27 Ly man 200 153/--/-- Bed rock
29 Ly man 267 16/14/-- Sand and gravel (ice- contact)
30 Ly man 210 12.1/9.7/-- Sand and gravel (ice- contact)
42 Day ton 185 79/--/-- Gravel (pre- marine strati fied)
43 Day ton 180 90/--/-- Gravel (pre- marine strati fied)
44 Day ton 180 142/--/-- Bed rock
45 Day ton 265 54/--/-- Sand and gravel (ice- contact)
46 Day ton 180 100/60/-- Pre- marine strati fied drift
47 Day ton 180 56/--/18 Bed rock
52 Bux ton 220 208/ 4/15 Bed rock
57 Bux ton 245 100/21.5/-- Bed rock
58 Hol lis 130 35/18.5/-- Sand (ma rine)
59 Hol lis 200 66/--/-- Bed rock
64 Bux ton 205 55/--/-- Clay
65 Bux ton 220 100/--/-- Bed rock
66 Day ton 150 100/30/-- Bed rock
68 Day ton 180 100/45/93 Out wash (?)
69 Day ton 160 273/40- 50/-- Bed rock
70 Day ton 160 355/--/ 3 Bed rock
71 Day ton 160 111/--/-- Bed rock
72 Day ton 160 172/--/-- Bed rock
73 Day ton 160 296/--/-- Bed rock
73a Day ton 160 512/--/-- Bed rock
74 Bid de ford 100 121/ 4/77.16 Bed rock
76 Ly man 310 --/9.44/-- Till

101 Bux ton 250 110/--/54 Bed rock
102 Bux ton 200 175/26/-- Bed rock
103 Bux ton 200 175/--/-- Bed rock
111 Hol lis 225 192/--/-- Bed rock
112 Hol lis 108 108/--/-- Bed rock
113 Hol lis 160 100/--/-- Bed rock
114 Hol lis 160 225/15/-- Bed rock
115 Bux ton 160 127/--/-- Bed rock
116 Bux ton 160 127/ 3/-- Bed rock
117 Hol lis 160 18/8.9/22 Clay
248 Bux ton 180 38/--/-- Bed rock
274 Hol lis 160 99/35/ 9 Bed rock
276 Hol lis 170 147/11/16 Bed rock
495 Ly man 220 220/--/-- Bed rock
496 Day ton 240 15/--/-- Sand (out wash)
497 Hol lis 235 30/--/-- Out wash
498 Hol lis 280 14/--/-- Till
499 Day ton 250 30/--/-- Ice- contact sedi ments
500 Hol lis 130 12/--/-- Till
502 Day ton 240 14/--/-- Sand (out wash)
503 Hol lis 200 27/--/-- Sand (out wash)
504 Hol lis 180 14/--/-- Till
510 Hol lis 200 93/ 9/13 Bed rock
544 Bux ton 180 --/--/ 3 Bed rock
546 Saco 170 350/--/ 2 Bed rock
549 Day ton 130 300/ 8/ 4 Bed rock
550 Saco 140 265/--/-- Bed rock
551 Saco 140 80/--/near sur face Bed rock
552 Day ton 200 9/1.1/-- Clay
590 Ly man 210 14/--/-- Sand (ice- contact)
596 Day ton 250 100/--/-- Bed rock
601 Hol lis 160 196/--/-- Bed rock
602 Bux ton 250 40/--/-- Sand and gravel (out wash)

*Well log no ta tion:  (Depth of well / wa ter depth / depth to bed rock)
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AP PEN DIX  B.   SE LECTED  WELLS - BAR  MILLS  QUAD RAN GLE,  MAINE
(Maine Geo logi cal Sur vey Data)

Well Depth to         Ma te rial
             No. Bed rock

769 35 ---
773 40 ---
791 17 Grav elly clay
798 170 ---
804 47 ---
807 10 ---
808 10 ---
817 20 ---
829 150 ---
831 80 ---
835 5 ---
864 15 ---
892 40 Cob bles and clay
919 12 ---
922 93 Soft spot, chunky and rusty wa ter
924 75 Loam, gravel, sand and clay
931 10 Loam and clay
946 10 Loam, sand and clay
947 75 Sand
956 18 Clay and gravel

AP PEN DIX  C.  DATA  ON  SUR FIC IAL  MA TE RI ALS  OF  THE  BAR  MILLS  QUAD RAN GLE,  MAINE
(Hunter, 1989)

Site Ele va tion Ma te ri als De scrip tion
 No.      (Feet a.s.l.)

01 230 Auger hole; 24 inches of in ter bed ded coarse to fine sand.

02 250 ± Auger hole; 18 inches of brown to tan sand with fine gravel.
03 220 Auger hole; 30 inches yellowish- brown, coarse sand and gravel on 10 inches fine silty- sand.
04 200 Auger hole; 40 inches of gray clayey silt coars en ing down ward into coarse sand. 
05 170 Auger hole; 15 inches of silty sand on 10 inches of gray- green Pre sump scot For ma tion clay.

06(a) 165 ± Auger hole; 20 inches gray- green Pre sump scot For ma tion clay.
06(b) 190 Auger hole; 24 inches silty clay.
07 290 Auger hole; boul ders or cob bles near sur face, coarse sand and gravel.
08 300 Build ing ex ca va tion; 5 to 6 feet till with sand and gravel ma trix.
09 290 Road cut; 10 to 18 inches coarse sand and gravel with cob bles.

10 280 ± Road cut; 10 inches coarse sand and gravel with cob bles.

11 250 ± Build ing ex ca va tion; 30 inches of yel low sand and gravel with cob bles.
12 220 Build ing ex ca va tion; 30 inches of coarse sand fin ing down ward into sandy clay.

13 210 ± Auger hole; 3 holes less than 1 foot into coarse, clayey sand.  Auger stopped by boul ders or cob bles.  Sur face scat tered 
with boul ders.

14 160 ± Auger hole; 15 inches into gray- green Pre sump scot For ma tion clay.
15 150 Auger hole; 10 inches gray- green Pre sump scot For ma tion clay.

16 130 ± Bed rock; hori zon tal sur face gives stria tion ori en ta tion of S39° E.

17 110 ± Build ing ex ca va tion; 6+ feet of gray- green Pre sump scot For ma tion clay.  Just prior to in ves ti ga tion, large ice- rafted (?) 
boul der, ap proxi mately 2 feet in di ame ter, was re moved from base of sec tion.

18 80 ± Auger hole; 18 inches of gray- green Pre sump scot For ma tion clay.  Near large subaque ous end mo raines.

19 205 ± Auger hole; 18 inches of coarse sand and gravel.

20 160 ± Auger hole; 24 inches of dry silty clay and clayey silt.

21 170 ± Auger hole; 30 inches of clayey silt and silty clay with clay string ers.

22 185 ± Auger hole; 25 inches of red dish, silty sand and fine gravel on 12 inches clayey silt.

23 185 ± Auger hole; 14 inches of gray- green Pre sump scot For ma tion clay.

24 180 ± Auger hole; 24 inches of gray- green silty Pre sump scot For ma tion clay fin ing down ward into clay.

25 200 ± Auger hole; 48 inches of fine to coarse, red dish yel low sand with in ter beds of gray clayey- silt at 38 inches.
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AP PEN DIX  C.  CON TIN UED.

Site Ele va tion Ma te ri als De scrip tion
 No.      (Feet a.s.l.)

26 210 Auger hole; 30 inches of fine to coarse sand with in ter beds of gray, silty sand at 13 inches.

27 210 ± Auger hole; 20 inches of oxi dized sand with lenses of gray silt.  Near mo raine ridge ori ented S75°E.

28 200 ± Auger hole; 14 inches of gray, silty sand.

29 230 ± Auger hole; 12 inches brown, silty sand on 16 inches yellowish- brown, sandy- clay.  Un able to pene trate past 28 inches.

30 230 ± Auger hole; (on mo raine ridge ori ented S40°W), 30 inches coarse sand and gravel, fin ing to silt near base.  Un able to 
pene trate past 30 inches.

31 200 ± Auger hole; 24 inches sand and gravel grad ing down ward into brown, sandy- clay.

32 215 ± Auger hole; 26 inches brown, sandy clay.  Un able to pene trate past 26 inches.
33 -- - -- Bux ton Land fill
34 -- - -- Bux ton Land fill

35 225 ± Auger hole; 18 inches of brown sand and gravel.

36 210 ± Auger hole; 22 inches of dry, silty and sandy clay.  Un able to pene trate past 22 inches.
37 210 Auger hole; off drive way to pit 88TH; 20 inches of silty to sandy gravel with some clay near the sur face.

38 225 ± Ex ca va tion; 0-3 feet coarse, yel low sand with oc ca sional boul ders.
39 150 Auger hole; 14 inches of wet, gray- green Pre sump scot For ma tion clay.
40 150 Auger hole; 20 inches of brown, clayey silt grad ing down ward into 10 inches of dry silt over 10 inches of silty clay.

41 145 ± Auger hole; 18 inches of greenish- gray silty clay with boul ders or cob bles at 18 inches.
42 140 Auger hole; 12 inches of clayey silt. (in creas ing amount of sand and cob bles be tween 42 and 43).
43 170 Auger hole; 18 inches of clayey- silt, be com ing hard and dry around 18 inches.

44 185 ± Auger hole; 16 inches of reddish- brown silt over 26 inches of upward- fining silt and gravel.  Boul ders or cob bles at 
42 inches (Cob bles ex posed be tween 44 and 43).

45 175 ± Auger hole; 20 inches of silty clay, in creas ing in sand con tent with depth.
46 200 Auger hole; 14 inches of silty clay.

47 210 ± Auger hole; 6 inches of sandy clay over 5 inches clayey silt grad ing into 10 inches of in ter be ded sandy clay and clay.

48 185 ± Auger hole; 12 inches of in ter bed ded sandy clay and silty clay on 10 inches of gray green, silty clay.
49 230 Auger hole; 25 inches of reddish- brown sand and gravel over 5 inches of grav elly sand.  Cob bles at 30 inches.

50 130 ± Auger hole; 4 inches of clayey silt grad ing to 18 inches of gray- green silty clay.

51 180 ± Auger hole; 10 inches of silty, black sand over 14 inches of red sand and gravel.  Cob bles at 24 inches.

52 110 ± Auger hole; 11 inches of clayey silt over 10 inches of coarse sand and gravel.

53 210 ± Auger hole; 24 inches of poorly sorted, coarse sand over 4 inches of coarse gravel and sand.

54 190 ± Auger hole; 9 inches of reddish- brown, clayey silt over 16 inches of tan, clayey sand to sand.

55 170 ± Auger hole; 12 inches of black, sandy gravel fin ing to clayey silt at 34 inches.
56 160 Auger hole; 16 inches of clayey sand and gravel over 14 inches of silty clay.
57 170 Auger hole; 5 inches of sand and gravel over 4 inches of clayey sand grad ing into silt at 20 inches.
65 110 Auger hole; 21 inches of reddish- brown clay with coarse gravel over 5 inches of yel low silty- clay and gravel.
66 100 Auger hole; 20 inches of gray- green, silty clay.

67 225 ± Auger hole; 30 inches of yellow- brown, fine to coarse sand over 18 inches of grav elly sand.
68 160 Auger hole; 14 inches of gray, silty clay.
69 280 Bed rock; cres cen tic gouge ori ented S9°W.
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