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IN TRO DUC TION

The Gor ham 7.5- minute topo graphic quad ran gle is lo cated 
im me di ate ly west of Port land (ad joins the Port land West 7.5-
 minute quad ran gle).  The area lies within the Sea board Low land
physio graphic prov ince, where al ti tudes range from sea level to
600 feet above sea level.  The area is drained by the Pre sump scot
River (north ern half of quad ran gle) and the Stroud wa ter River
(south ern half of quad ran gle) and their tribu tar ies.  Both riv ers
flow to the coast and dis charge into Port land Har bor.

Gor ham and ad ja cent ar eas of south west ern Maine are un -
der lain by a va ri ety of ig ne ous in tru sive rocks and com plexly de -
formed meta mor phic rocks that dip steeply and strike in a
gen eral northeast- southwest di rec tion.  The domi nant struc tural
grain is clearly re flected both in the pres ent to pog ra phy of the
up land ar eas and in the courses of many streams that drain the
area.  This struc tural con trol is also evi dent in the ori en ta tion of
the many em bay ments along the pres ent coast line, par ticu larly
north of Port land.

Dur ing the last (late Wis consi nan) epi sode of gla cia tion,
ice ad vanced from the north west across the area to a ter mi nal po -
si tion on the con ti nen tal shelf.  Gla cial ero sion pro duced a dis -
tinct northwest- southeast linea tion, su per im posed upon the
northeast- southwest topo graphic grain.  Stream lined ero sional
fea tures are com mon, and sev eral val leys par al lel ing the di rec -
tion of ice move ment dis play the ef fects of ero sional deep en ing
and steep en ing.  Gla cial depo si tion re sulted in a gen eral re duc -
tion of pre gla cial re lief by pref er en tial in fill ing of val leys.  This
ef fect is most pro nounced in that por tion of the area be low the
limit of late- glacial ma rine sub mer gence.

Ice re treat, ac com pa nied by ma rine sub mer gence, pro -
gressed rap idly across the area in a gen eral north west erly di rec -
tion.  End mo raines and com pos ite del tas and fans were
pro duced at or near the ice front dur ing the pe ri od of re treat, and
out line the pat tern of ice with drawal from the area.

Origi nal map ping of the Gor ham quad ran gle was con -
ducted by Bloom (1960) at a re con nais sance level (1:62,500;
1:250,000).  The area was re mapped by Smith and Thomp son
(1976) at a scale of 1:24,000 and Smith (1977) at a scale of
1:62,500 in the early stages of the Maine Geo logi cal Sur vey's in -
ven tory map ping pro gram.  More de tailed map ping of por tions
of the Gor ham quad ran gle was un der taken in the sev eral stages
of the Sur vey's aq ui fer map ping pro gram (T. Brewer, in Caswell, 
1979; Tol man and oth ers, 1983).  The sur fic ial ge ol ogy of the
Gor ham quad ran gle was re vised and up dated at a scale of
1:24,000 by G.W. Smith dur ing the 1989 field sea son.

In for ma tion bear ing on the stra tigra phy and gla cial geo -
logic his tory of this por tion of coastal Maine can be found in the
fol low ing pub li ca tions: Bloom, 1960, 1963; Smith, 1981, 1982,
1984, 1985, 1989.   Pub li ca tions by Thomp son (1978, 1982),
Stuiver and Borns (1975), and Thomp son and Borns (1985) pro -
vide help ful gen eral ref er ences to the gla cial ge ol ogy of the en -
tire coastal zone.

GLACIAL  AND  POSTGLACIAL  DEPOSITS

The gen eral suc ces sion of gla cial and post gla cial de pos its
in the Gor ham area is pre sented in Ta bles 1 and 2 and Fig ure 1.
All gla cial de pos its in the area are as cribed to the Late Wis consi -
nan gla cial epi sode.  De pos its ex posed above the ma rine limit
rec ord both gla cial ad vance and re treat, while most sedi ments
ex posed be low the ma rine limit are re lated to de gla cia tion and
late-gla cial ma rine sub mer gence.

Gla cial Till (Pt, Ptd) and Re worked Till (Pmn)

Gla cial till (Pt) oc curs through out the Gor ham area, both
above and be low the ma rine limit.  Thick ness of the till is vari -
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able, as is its com po si tion.  Be low the ma rine limit, till oc curs in a 
va ri ety of ge netic types.  Lodge ment till, flow till, and melt- out
till com prise the cores of many small mo raines and oc cur in por -
tions of subaque ous fans and del tas.  Above and be low the ma -
rine limit, lodge ment till forms a blan ket de posit over
topo graphic highs and is in ferred to un der lie younger de pos its in
topo graphic lows.  This till is typi cally a boul dery, gray, com pact
ma te rial, with a silt- sand- clay ma trix.  Lo cally, thicker ac cu mu -

la tions of lodge ment till have been stream lined to form drum lins
(Ptd).  Elswe here, till has been sub stan tially re worked dur ing
ma rine sub mer gence to form a sand ier de posit (Pmn). 

Ice- Contact Strati fied Drift (Pgi, Pge, Pem, Pemc, Pfemc) 

Ice- contact strati fied drift oc curs pri mar ily as a va ri ety of
end mo raine com plexes (Pemc) and fan- end mo raine com plexes
(Pfemc) through out the quad ran gle.  These ma te ri als are most
im por tantly de vel oped as mor pho litho logic units in the cen tral
and west ern parts of the Gor ham sheet (see sub se quent dis cus -
sion).  Most ice- contact de pos its in the Gor ham quad ran gle have
been cov ered by ma rine sedi ments and are only lo cally ex posed
at the sur face.

Strati fied de pos its of sand and gravel that both un der lie and 
in ter tongue with the Pre sump scot For ma tion are con sid ered to
be subaque ous out wash sedi ments (Smith, 1982, 1985, 1989;
Thomp son, 1982; Re telle and Bither, 1989).  These ma te ri als are
gen er ally not ex posed as sur face ma te ri als, but do form an ex ten -
sive blan ket of de pos its be neath the younger sedi ments.  In many 
ex po sures, these ma te ri als dis play a va ri ety of dis tinctly flu vial
pri mary struc tures.  Else where, they have the ap pear ance of
subaque ous de bris flow de pos its (Fig ure 2).  In many cases, the
sedi ments have been se verely de formed by thrust ing and ice
shove, and are com plexly in ter strati fied with till and ma rine
sand, silt, and clay.
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TA BLE 1.  TIME/SPACE  RE LA TION SHIPS  OF  GLA CIAL  MA TE RI ALS

Gla cial Gla cial Gla cial Flu vial Ma rine
Flu vial Ma rine

Hms
Hws        Hwsm

Ha

Qst

Pms
Pmrs Pmn
Pp Pgo

Pgi    Pmd
Pge Pm
           Pfemc
           Pemc
           Pem

Pt
Ptd

Fig ure 1.  Gen er al ized stra tigra phy of Late Wis consi nan 

e
nec

ol
o

H
E

N
E

 C
O

 T
SI

E
L

P

N
A

 NI
S

N
O

 C
SI

W  
E

T
A

L



3

Surficial geology of the Gorham quadrangle

TA BLE  2.  DE SCRIP TION  OF  RE GIONAL  MAP  UNITS*

SYM BOL UNIT DE SCRIP TION

Ha Stream al lu vium Gray to brown fine sand and silt with some gravel.  Com prises flood plains along pres ent streams and riv -
ers.  Ex tent of al lu vium ap proxi mates ar eas of po ten tial flood ing.

Qst Stream ter race de pos its Sand and gravel de pos ited on ter races cut by post gla cial streams.

Hws Wet land, swamp Muck, peat, silt, and sand.  Poorly drained ar eas, of ten with stand ing wa ter.

Hwsm Wet land, salt marsh Muck, peat, silt, and sand.  Coastal set tings sub ject to tidal fluc tua tion.

Hms Ma rine shore line de posit, beach Sand, some gravel and mi nor silt.  Coastal set tings of ac tive beach en vi ron ment.

Pmn Ma rine near shore de posit Ar eas of till that have been re worked by the sea dur ing re gres sive phase of ma rine sub mer gence.  Till has
had finer con stitu ents (silt and sand) re moved and re de pos ited as thin ve neer over till.  Bed rock com monly
at shal low depth.  Av er age thick ness proba bly less than 3 m.  Lo cally, this unit may in clude ma rine clay and 
sand, as well as iso lated boul ders.  Origi nally mapped as Pwts (washed till and sand). 

Pms Ma rine shore line de posit Pre domi nantly sand with mi nor gravel.  Beach de pos its formed dur ing pe ri od of still stand in re gres sive
phase of ma rine sub mer gence.  Thick ness vari able from less than 3 m in beach ridges to more than 10 m in
aprons around eroded drum lins.

Pmrs Ma rine re gres sive sand deposits Sand de pos ited dur ing re gres sive phase of ma rine sub mer gence.  Mas sive to strati fied and cross- stratified,
well sorted, brown to gray- brown.  Gen er ally with gra da tional ba sal con tact with Pp.  Thick ness be tween 1 
and 5 m.

Pp Pre sump scot For ma tion
(silt/clay fa cies)

Mas sive to lami nated gray and blue- gray (weath er ing to brown) silt and silty clay.  Lo cally may con tain
boul ders, sand, gravel.  Oc curs as blan ket de posit over bed rock and older gla cial sedi ments. Vari able
thick ness from less than 1 m to more than 50 m.  De pos ited dur ing pe ri od of late- glacial ma rine sub mer -
gence.

Pm Pre sump scot For ma tion
(un dif fer en ti ated)

Pp and/or Pmrs de pos its mapped in ar eas of poor ac cess or poor ex po sure, or where both units oc cur as ar -
eas too small to be mapped sepa rately.  Thick ness vari able within range de scribed for Pp and Pmrs.

Pgo Out wash Sand, gravel, and mi nor silt de pos ited by gla cial streams in a pro gla cial (away from ice) set ting.  Gen er ally
con fined to ma jor river val leys. Some times ter raced.  Av er age thick ness proba bly be tween 5 and 10 m.

Pmd Ma rine delta
     Pmdi

Coarse sand and gravel grad ing to sand and silt.  Flat to gen tly slop ing con struc tional sur face formed by
gla cial streams dis charg ing into late- glacial sea.  Heads of del tas are com monly ket tled (Pmdi) and mark
ice fron tal po si tions.  Sedi ments in dis tal por tions of del tas com monly grade into gla cial ma rine sedi ments
(Pp, Pps).  Vari able thick ness from more than 30 m at delta head to less than 1 m at delta toe. 

Pgi Ice- contact de pos its
(un dif fer en ti ated)

Coarse gravel and sand.  Pri mar ily ket tled gla cial stream de pos its in the im me di ate vi cin ity of es kers (Pge). 
Av er age thick ness proba bly be tween 10 and 15 m. 

Pge Es ker Coarse gravel and sand com pris ing dis tinct lin ear ridges, mostly in ma jor val leys.  Gen er ally sur rounded
by Pgi de pos its, and ter mi nat ing in ice- contact del tas (Pmdi).  May be more than 10 m thick. 

Pfemc Fan- end mo raine com plex Com pos ite unit in cor po rat ing ele ments of end mo raines and subaque ous fans.  Coarse to fine sand and
gravel ex tend ing from fan head to fan toe.  This ma te rial over lies sedi ments of end mo raine and end mo -
raine com plex.  Ref er to Fig ure 2. 

Pem End mo raine Coarse gravel and sand; lo cally in cludes till and silt.  Gen er ally oc curs in ar eas of gla cial ma rine sedi ments
(Pp, Pps), and is com plexly in ter strati fied with them.  Formed at or near the ice front dur ing re treat of
marine- based gla cier.  Sedi ments com monly dis play sig nifi cant de for ma tion.  Com monly 5 to 10 m thick. 

Pemc End mo raine com plex Coarse gravel, sand, till, and silt; com monly over shal low bed rock. Mapped in ar eas of closely spaced
small (De Geer) end mo raines.  Formed at or near ice front dur ing re treat of marine- based gla cier.  Sedi -
ments com monly dis play sig nifi cant de for ma tion.  Gen er ally less than 5 m in thick ness.  

Pt Till Gray to gray- brown poorly sorted mix ture of silt, sand, peb bles, cob bles, and boul ders.  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 sur face.  Thin
over topo graphic highs; thick ens in topo graphic lows.  May oc cur in and over end mo raines (Pem, Pemc).
Av er ages 3 to 5 m in thick ness. 

Ptd Till, drum lin Same ma te ri als as till.  Mapped in ar eas of stream lined hills (drum lins) where till may be up to 30 m thick. 

rk Bed rock Rock units not dis tin guished.  In di vid ual out crops not shown in large ar eas of poor ac cess.  Ruled pat tern
in di cates ar eas where sur fic ial ma te ri als are thin (less than 1 to 2 m) and bed rock ex po sures are com mon.
Ar eas of bed rock ex po sure (solid color)  are mapped in part from aer ial pho to graphs. 

* These units are re gion ally dis trib uted across York and Cum ber land Coun ties.  Only the ones in bold face type oc cur in the Gorham quadrangle.



Pre sump scot For ma tion (Pp) and Re lated Ma rine De pos its
(Pmrs, Pms) 

Gla cial ma rine de pos its of the Pre sump scot For ma tion oc -
cur as a dis con tinu ous cover of sedi ment up to 50 m thick
through out the area of late- glacial ma rine sub mer gence.  The
gen eral dis tri bu tion of the ma rine sedi ments was origi nally
mapped by Goldth wait (1949), and the sedi ments were de -
scribed in de tail and given for ma tional status by Bloom (1960).
The ma rine clay and silt (Pp) is the type Pre sump scot For ma tion
de scribed by Bloom.  It un der lies, in gra da tional con tact, the
sandy ma rine sedi ments (Pmrs) de pos ited dur ing the re gres sion
of the sea.

The Pre sump scot For ma tion bears a com plex stra tigraphic
re la tion ship to other gla cial sedi ments be low the ma rine limit.  It
gen er ally over lies till with sharp con tact.  Subaque ous out wash
un der lies and in ter tongues with the Pre sump scot For ma tion,
while sub aer ial out wash far ther in land (Pgo) over lies and in ter -
tongues with the ma rine de pos its.  Lo cal beach de pos its (Pms)
gra da tion ally over lie the Pre sump scot For ma tion and rec ord
suc ces sive stages of the fal ling late-gla cial sea.

Gla cial Out wash (Pgo) 

Gla cial out wash con sists of sand and gravel de pos its that
oc cur as val ley fills ad ja cent to ma jor stream val leys.  These
sedi ments were de pos ited by gla cial melt wa ter streams in a pro -
gla cial set ting as ice re treated and sea level fell.  Tech ni cally
speak ing, the dis tal por tions of ice- contact del tas can be con sid -
ered to be out wash de pos its.  How ever, for the sake of clar ity in
the pres en ta tion of map units, the del tas were con sid ered to be
sim ple de po si tional en ti ties formed in con tact with the re treat ing
ice mar gin.

De pos its of Wet lands and Mod ern Streams (Qst, Ha, Hws)

De pos its of wet lands and mod ern streams have been
mapped in the Gor ham quad ran gle.  They are most sig nifi cant in
ar eas of rela tively thin sedi ment cover and in ar eas ad ja cent to
mod ern streams.  They include swamps (Hws) and lo cal oc cur -
rences of flood plain al lu vium (Ha).  Stream ter race de pos its
(Qst) oc cur on former flood plains along streams.

GLACIAL  AND  POSTGLACIAL  HISTORY

All gla cial de pos its found in the Gor ham area have been as -
cribed to the last (Late Wis consi nan) gla cial epi sode to af fect
coastal Maine.  The old est de pos its thus far rec og nized in the
coastal zone are those ex posed in coastal cliffs at and near Great
Hill (Wells quad ran gle), south and east of Gor ham (Smith,
1985).  The de pos its at Great Hill are thought to rec ord ad vance
and re treat of the last ice sheet to and from its ter mi nal po si tion
on the con ti nen tal shelf east of the pres ent coast line.  In all like li -
hood, de pos its of till in the Gor ham area rec ord the same event,
and strati fied sedi ments rec ord re treat of this last ice from the
coastal zone, in a ma rine set ting.

The ori en ta tions of drum lins and other stream lined forms,
as well as the ori en ta tions of gla cial stria tions, in di cate that the
last ice to cover the area ad vanced from the north west.  Lo cal di -
ver gence from this gen eral trend re sulted from topo graphic con -
trol on the pat tern of ice flow.

With drawal of Late Wis consi nan ice from its ter mi nal po si -
tion was un der way be tween 17,000 and 15,000 years ago, and
ice had re treated across the Gulf of Maine to a po si tion roughly
par al lel to, but some dis tance off shore of, the pres ent coast line
by 14,000 years ago (Smith, 1985).  Dates on shells col lected
from the Wells- Kennebunk area in di cate that ice re mained in the
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Fig ure 2.  Stra tigraphic re la tion ships of subaque ous fan as so cia tion (a) and subaque ous end mo raine as so cia tion (b).  The sim ple stra -
tigraphic situa tion of the subaque ous fan as so cia tion is com pli cated dur ing mi nor gla cial read vance by glacial- tectonic de for ma tion
and thick en ing of the sedi men tary pack age to pro duce an end mo raine (from Smith, 1989).



vi cin ity of the south west ern Maine coastal zone un til 13,200
years ago.

Two in di rect ef fects of gla cia tion had a very strong bear ing
on the char ac ter of ice re treat and the depo si tion of gla cial sedi -
ments in this por tion of the coastal zone.  First, the great weight
of ice de pressed the crust be neath the gla cier sig nifi cantly be low
its pres ent level through out the re gion.  Sec ondly, as the gla cier
ex panded, wa ter was trapped on land as ice, and sea level, as a re -
sult, was low ered by sev eral hun dred feet.  As ice be gan to melt
and re treat, wa ter was re turned to the ocean and sea level rose
im me di ate ly.  At the same time, the crust be gan slowly to re -
bound to its origi nal level.  The in ter ac tion of these two ef fects
re sulted in sub mer gence of the en tire Maine coastal zone for a
pe ri od of sev eral hun dred years fol low ing re treat of the ice.  Fur -
ther more, dur ing its re treat, the gla cier was grounded in the sea
so that a com plex as sem blage of gla cial-ma rine sedi ments was
de pos ited over the area be low the ma rine limit (Fig ure 3).

As ice be gan to re treat in a gen eral north west erly di rec tion
across the Gor ham area, coarse clas tic sedi ments (till, ice-
 contact strati fied drift, and subaque ous out wash) ac cu mu lated in 
a nar row zone ad ja cent to the ice front, while fine sedi ment (silt
and clay of the Pre sump scot For ma tion) was de pos ited far ther
away from the ice (Fig ure 3).  Con tin ued ice re treat re sulted in
the over lap of dis tal (fine) sedi ments on proxi mal (coarse) sedi -
ments. 

Dur ing the pe ri od of ice re treat, at least while the ice was
marine- based, it re mained ac tive and con tin ued to ad vance pe ri -
odi cally over short dis tances.  These ad vances re sulted in de for -

ma tion of pre vi ously de pos ited sedi ments (Fig ure 2) and con -
struc tion of mi nor (De Geer) mo raine ridges.  Dur ing pe ri ods of
ex tended still stand, sedi ments ac cu mu lated at the ice front (or
ground ing line) to form larger end mo raines, subaque ous fans,
and par tial or com plete del tas.

This se quence of events is clearly il lus trated in the Gor ham
area, and is uniquely re corded in a suc ces sion of fea tures and de -
pos its that ex tends from West Gor ham to Skunk Knoll (NW
quad rant of topo graphic sheet).  Both sur face mor phol ogy and
ex po sures in this area de fine a suc ces sion of three (or four) fan-
 end mo raine com plexes that rec ord depo si tion of pro gla cial
sedi ments along the re treat ing ice mar gin.  The se quence of de -
pos its and de po si tional/con struc tional events is de picted in Fig -
ure 2 and Fig ure 4.

In the gen eral vi cini ties of West Gor ham, Gotham Hill,
North Whit ney Chapel, and Skunk Knoll, dis tinct lin ear ridges
trend NE- SW, and ex tend to the south west into the ad ja cent
quad ran gle.  These ridges are dis tinctly asym met ri cal, be ing
gen tler on their south east slopes than on their north west slopes.
Re lief is as much as 120 feet from the base of the dis tal (SE)
slope to the ridge crests.  Re lief is some what less on the proxi mal
(NW) slopes.  The ridges are up to 1 km in width (proxi mal to
dis tal), and are sev eral kilo me ters in length.  Their mar gins are ir -
regu lar in shape, re flect ing both the pres ence of sev eral mo raine
ridges and the lo bate pat tern of fan depo si tion.

The in ter nal com po si tion of these ridges (fan- moraine
com plexes), as de ter mined from ex po sures in sev eral ac tive
gravel pits, is as fol lows.  Proxi mal slopes of the ridges are com -
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Fig ure 3.  Gla cial ma rine fa cies as so cia tions for the Maine coastal zone (from Smith, 1984).



prised of coarse clas tic sedi ment (till, in a va ri ety of forms, and
coarse gravel and sand) that is typi cally de formed by fold ing and
shear ing.  Proxi mal sedi ments may be over lain by both the sandy 
or the silty phase (or both) of the Pre sump scot For ma tion.  Since
the ridges were washed by the re gress ing sea, they may also dis -
play re work ing of origi nal sedi ments and in cor po ra tion of these
ma te ri als into the ma rine cover.  Bed rock is some times found in
the floors of gravel pits de vel oped in the proxi mal fan sedi ments. 
This is to be ex pected since the fan- moraine com plexes were
con structed dur ing still stands/read vances of ice, and this com -
monly oc curred over bed rock highs in the late-gla cial sea.

Me dial and dis tal parts of the fan- moraine com plexes dis -
play a pro gres sive de crease in clast size and and also dis play
well- defined bed ding that dips gen er ally to the south and south -
east.  In the most dis tal parts of these com plexes, fan sedi ments
grade to silt and clay of the Pre sump scot For ma tion, and are typi -
cally over lain by the lat ter unit.  Within these sedi ments, gen er -
ally near the base, are beds and tongues of re worked coarser
clas tic sedi ment (de bris flows), some of which are re worked till. 

Within, and also at the base of, the fan sedi ments (gravel
and sand), are small (sev eral me ters in height) bur ied ridges
com prised of coarser sedi ment (gravel, sand, and till).  These
ridges, De Geer mo raines, com monly ex tend be yond the lim its of 
the fan- moraine com plex and can be traced lat er ally into clus ters
of other mo raines (end mo raine com plexes), as in the area west
and south of Gag Cor ner.

The De Geer mo raines, and com plexes of De Geer mo -
raines, oc cur through out the quad ran gle, and rec ord mi nor still -
stands or read vances of the gla cier mar gin dur ing the pe ri od of
gen eral ice re treat.  In many in stances, they proba bly re flect, on a 
much smaller scale, the same set of pro cesses that were in volved
in the for ma tion of the larger fan- moraine com plexes.  It could
also be sug gested that the fea tures de scribed as par tial del tas in
the Ken nebunk area to the south (Smith, 1982) were formed in
very much the same way as the fan- moraine com plexes of the
Gor ham area.  They con tain the same as sem blage of sedi ments
with the same evi dence of de for ma tion, but they were con -
structed to pre vail ing sea level, rather than be low it.

The fea tures, and the sedi ments, de scribed above were de -
pos ited subaque ously as marine- based ice was re treat ing across
the coastal zone.  As the ice con tin ued to with draw north west -
ward, iso static re bound be gan to ele vate the land, and sea level
be gan to fall.  Melt wa ter streams con tin ued to carry sedi ment to
the ocean as sea level fell.  The broad sand plain (or sand plains)
that ex tend south east ward from Lim ing ton in the Saco Val ley
rec ords the con struc tion of an out wash plain (fan/delta) into the
re ced ing ocean.  Much, if not most, of this out wash plain was de -
pos ited sub aeri ally, al though the dis tal por tion was graded to sea
level.

With pro gres sive low er ing of sea level, ma te ri als de pos ited 
dur ing ear lier stages of gla cia tion and de gla cia tion passed
through the wave zone, were eroded, and shed sandy sedi ment
(Pmrs) over the silt and clay de pos ited at higher po si tions of sea
level (Pp).  Short- term pauses in the low er ing of sea level al -
lowed for in ci sion of streams into older sedi ments, pro duc ing
ero sional scarps (as in the val ley of the Pre sump scot River) and
thin ac cu mu la tions of beach sedi ments.  Re cord of some of these
events can be docu mented be tween the po si tion of maxi mum
ma rine sub mer gence (200+ ft) and the po si tion of pres ent sea
level.  Well- defined stands of fal ling sea level are re corded at ap -
proxi mately 120 ft, 100 ft, and 80 ft above pres ent sea level.

Fol low ing with drawal of ice from the coastal zone and the
com ple tion of iso static re bound, sea level be came es tab lished at
its pres ent po si tion.  Streams were graded to this level and be gan
to con struct flood plains (Ha).  Swamps (Hws) de vel oped in ar -
eas of ele vated wa ter ta bles and poor drain age.  Along the coast,
ma rine pro cesses con structed sand beaches and pro duced salt -
marsh de pos its within the zone of tidal fluc tua tion. 
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over flow (and in ter flow) sedi ments.  The former are de pos ited as proxi -
mal to dis tal subaque ous fan li tho fa cies.  The lat ter are de pos ited as dis -
tal fan and sub ma rine plain li tho fa cies.  Sedi ment grav ity flows within
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AP PEN DIX:  AD DI TIONAL  SITE  IN FOR MA TION  FOR  MA TE RI ALS MAP

Site No. De scrip tion

5 Sur face mor phol ogy in di cates De Geer mo raines (mo raine com-
plex).

12 Evi dence of ice col lapse.  Small mo raines.

22 De Geer mo raines.

26- 28 Sites 26- 28 dis play com plex varia tion of li tholo gies.  Sur face mor -
phol ogy in di cates mo raine com plex be hind (north of ) fan- moraine 
com plex.

31 Bed rock ex posed in floor of pit (no visi ble stria tions).  Boul ders
com mon.  Cur rent bed ding in di cates flow S40- 45E.

35- 40 Sites 35- 40 are pre domi nantly sand and gravel with scat tered boul -
ders.  Low ar eas may be silty clay.  Sur face mor phol ogy is that of
mo raine com plex.  Ma jor mo raine (head of moraine- fan com plex)
im me di ate ly north of Hill side Ceme tery (Wards Hill Road).

61 Stria tions S20- 30E.

64 De Geer mo raines.

65 Con cen tra tion of boul ders sug gests wash zone (beach) at 220+ ft.

71 Stria tions trend S05- 20E.

73 Stria tions trend S (180).

77 Stria tions trend S0- 10E.

82 Vari able sand and gravel in small ridges (De Geer mo raines) with
silty clay (Pre sump scot) in topo graphic lows.

95 Im por tant ex po sure (in part, de fines fan- moraine com plex map
unit).  Coarse gravel mo raine cores with proxi mal to dis tal sand
and gravel fan sedi ments.  Pit is lo cated just dis tal of moraine- fan
crest.  This pit ex poses what is thought to com prise simi lar mor -
phol ogic fea tures at West Gor ham and Skunk Knoll.

108 Stria tions trend S10- 20W.

133 Small ridges (De Geer mo raines).

135 De Geer mo raines be neath silty clay (Pre sump scot Fm.).

142 De Geer mo raines.

153 De Geer mo raines.

156 De Geer mo raines.

161 De Geer mo raines.

177 De Geer mo raines.

183 De Geer mo raines.

206 De Geer mo raines.

208 De Geer mo raines.

210 De Geer mo raines.

214 De Geer mo raines.

219 De Geer mo raines.

Site No. De scrip tion

221 De Geer mo raines.

236 De Geer mo raines with thin silty clay cover.

250 De Geer mo raines.

256 Site 256 is close to con tact be tween till/bed rock and ma rine sedi -
ments.  Dis tinct topo graphic break at ap prox. 200 ft (and pos si ble
re work ing of till) may be wave- cut zone that ap proxi mates ma rine
limit.  See also site 259.

258 De Geer mo raines.

259 Pos si ble wave re worked sedi ment.  Ma rine limit?

260 De Geer mo raines (well de vel oped).

261 De Geer mo raines.

262 De Geer mo raines.

264 De Geer mo raines.

265 De Geer mo raines.

267 De Geer mo raines.

268 Pos si ble wash zone and ma rine limit.  Dis tinct sur face at 200+ ft.

271 De Geer mo raines.

272 De Geer mo raines.

275 De Geer mo raines.

276 De Geer mo raines.

277 Gravel mo raine cores cov ered with sand.  End mo raine com plex.

284 Flight of 3 ter race es carp ments.

299 De Geer mo raines.

302 De Geer mo raines.

308 De Geer mo raines.

315 De Geer mo raines.

319 Stria tions trend S20- 25E.

323 Stria tions trend S20E.

324 De Geer mo raines.

326 De Geer mo raines.

336 De Geer mo raines.

355 De Geer mo raines.

365 De Geer mo raines.

378 Cur rent bed ding in di cates flow S50- 60W.

380 De Geer mo raines.

382 Cur rent bed ding in di cates flow S50- 60E.
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