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IN TRO DUC TION

The Kit tery quad ran gle lies along the coast of south west -
ern Maine and south east ern New Hamp shire in York and Rock -
ing ham Coun ties, and has a land area of about 25 mi2 (65km2).
The At lan tic Ocean com prises half of the quad ran gle.  Only ar -
eas lo cated in the state of Maine were mapped as part of this
study.  Physio graphi cally, the quad ran gle is domi nated by a
low- relief, ir regu lar to pog ra phy that is pri mar ily bedrock-
 controlled.  The bed rock in the Kit tery quad ran gle con sists of
meta mor phosed sedi men tary and ig ne ous rocks (de scrip tions
sum ma rized from Hussey, 1985, are given be low).  The sur fic ial
ma te rial is gen er ally thin (less than 30 ft (9 m) thick) and pri mar -
ily the re sult of a late Wis consi nan gla cia tion dur ing which the
Lau ren tide Ice Sheet cov ered all of New Eng land.

BED ROCK  GE OL OGY

The Kit tery For ma tion (Pre cam brian? to Si lu rian?) com -
prises the bulk of the bed rock in the Kit tery quad ran gle, stretch -
ing from Chauncey Creek to the north ern edge of the map area.
The Kit tery For ma tion con sists of three rock units:  (1)  a thinly
lami nated cal care ous and feld spathic quartz ite; (2)  a gray feld -
spathic, mi caceous cal care ous quartz ite with a dark- brown color
and fine tex ture; and (3) a dark or brownish- gray chlo rite or bio -
tite phyl lite.  It is thought that the Kit tery For ma tion ac cu mu lated 
mostly as tur bid ites in a deep- sea sub ma rine fan en vi ron ment.

The re minder of the Kit tery quad ran gle is un der lain by the
Rye For ma tion (Pre cam brian?) and an ex plo sion brec cia (Cre ta -
ceous).  Three units com pose the Rye For ma tion:  (1) a fine-
 grained my lo ni tized dark- brown metape lite; (2) a my lo ni tized
fine- grained brown to greenish- gray gneiss; and (3) a my lo ni -
tized fine- to  medium-grained gneiss.  In ad di tion, all units, and
par ticu larly the metape lites, are heav ily mig ma tized and in jected 
by sills of gran ite to gra no dio rite gneiss.  The con tact be tween
the Rye For ma tion and the Kit tery For ma tion is ei ther a thrust or
strike- slip fault.  The ex plo sion brec cia is lo cated at Sis ters Point
and Se wards Point and con sists of frag ments (over 2 in (5 cm) in

di ame ter) of light and dark- colored apha nitic vol canic or shal -
low hypa bys sal rocks.

Dis persed through out the quad ran gle are north- northeast
trend ing ba sic dikes.  The dikes are com posed mostly of ba salt or 
dia base and range in age from Early Tri as sic to Early Cre ta -
ceous.  They are non- metamorphosed, but fre quently show a
wide va ri ety of deu teric al tera tion ef fects.  It has been re ported
that the ba sic dikes may con sti tute up to 35% of the rocks ex -
posed in this area.

GLA CIAL  AND  POST GLA CIAL  DE POS ITS

The sur fic ial ge ol ogy of the Kit tery quad ran gle is pri mar ily 
the re sult of gla cial ac tiv ity which took place dur ing late Wis -
consi nan time.  The late Wis consi nan de pos its can be di vided
into three types:  (1)  ma te ri als de pos ited di rectly by the gla cial
ice (i.e. till); (2) de pos its formed as a re sult of gla cial re treat and
ac com pa ny ing ma rine sub mer gence (i.e., the Pre sump scot For -
ma tion); and (3) a thin mix ture of sedi ments eroded from till and
the Pre sump scot For ma tion.  Only mi nor re work ing and depo si -
tion of sur fic ial ma te ri als has taken place since the re gres sion of
the sea from south west ern coastal Maine.

The till (Pt) in the Kit tery quad ran gle is a loose, sandy-
 matrix dia mic ton, and is found only in the ex treme north west
cor ner of the quad ran gle.  The till is gen er ally a thin, non sorted to 
poorly sorted, non strati fied mix ture of sand, gran ules, cob bles,
and boul ders.  Er rat ics in the till in clude gran ites, schists, quartz -
ites, and ba salts that ap pear to have been de rived from the north -
west.  Field iden ti fi ca tion of the till was made on the ba sis of
hum mocky to pog ra phy and abun dance of er rat ics, sup ple -
mented by auger- hole sub sur face data.  The till is found at ele va -
tions of 30- 80 ft (9-24 m) above sea level (a.s.l.) where it is not
over lain by Pre sump scot For ma tion clays and silts, and was also
de tected be neath Pre sump scot For ma tion clays in test bor ings
along In ter state Route 95.

The Pre sump scot For ma tion (Pp) con sists of gla cioma rine, 
ma rine, and near shore sedi ments de pos ited as the gla cier re -
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treated in con tact with ocean wa ters.  The Pre sump scot For ma -
tion con sists of silts and clays de rived from gla cial rock flour.  It
typi cally is blu ish gray in fresh ex po sures and is oxi dized to an
olive- gray to green color with promi nent man ga nese stains in
weath ered ex po sures.  While the Pre sump scot For ma tion may be 
found any where at ele va tions be low the ma rine limit (lo cally
180- 190 ft; 55- 58 m), it oc curs in map pa ble thick nesses only in
rela tively flat, low- lying ar eas with ele va tions of 0-40 ft (0-12
m) a.s.l. along ma jor drain ages.

In many places the sur fic ial ma te rial is a thin (less than 10
ft; 3 m) mix ture of sedi ments de rived from re work ing of till and
Pre sump scot For ma tion.  These ma rine near shore de pos its are
mapped as Pmn.  Lo cal bed rock out crops ex ist in these ar eas, but
are too small to map in di vidu ally.  Pmn is the re sult of ma rine
ero sion and re de po si tion of Pleis to cene sedi ments dur ing the
ma rine offlap.  Iden ti fi ca tion in the field was based on the pres -
ence of bed rock out crops, er ratic boul ders, and Pre sump scot
For ma tion silts and clays in close prox im ity.  Con tacts be tween
Pmn and Pt, and Pmn and Pp, are gra da tional, and many of the
mapped bounda ries are ap proxi mately lo cated.  Pmn is gen er ally 
found in ar eas of mod er ate ele va tion (20- 80 ft (6-24 m) a.s.l.).

Holo cene de pos its also ex ist in the Kit tery quad ran gle.
They in clude wet lands and ma rine shore line de pos its (Hms).
The wet lands are clas si fied ac cord ing to whether they are fresh -
wa ter marshes (Hwfm), salt- water marshes (Hwsm), or swamps
(Hws).  Some of the wet lands are un der lain by peat, and are fur -
ther clas si fied ac cord ing to thick ness and ash con tent of the peat
(see map ex pla na tion [O'Toole and Clinch, 1999]).  Swamps are
pri mar ily muck, peat, and silt, and are found in ar eas of low re lief 
un der lain by ei ther Pp or bed rock.  The salt marshes gen er ally
have less than 5 ft (1.5 m) of fi brous peat, which is in ter lay ered
with silt.  Ma rine shore line de pos its in clude beaches and zones
of wave- reworked sedi ments.  These de pos its are lo cated in rela -
tively small pock ets along the east ern coast of the map area.

LATE  WIS CONSI NAN  GLA CIAL  HIS TORY

Al though south west ern Maine proba bly has un der gone
sev eral gla cia tions, evi dence for only one gla cial ad vance is now 
pre served within the Kit tery quad ran gle.  This event oc curred in
late Wis consi nan time when the en tire Gulf of Maine was cov -
ered by the Lau ren tide Ice Sheet, which at its maxi mum ex -
tended south to Long Is land, New York.   Re gion ally, ice flow
di rec tions were from the north west to the south east (Thomp son,
1982; Smith, 1985), how ever, no evi dence was found in the
quad ran gle to con firm this.  In ad di tion, be cause of the com plete
lack of ice- marginal de pos its, the chro nol ogy of ice re treat in this 
area is dif fi cult to dis cern.

Re ces sion of the late Wis consi nan gla cier mar gin reached
the south ern coast of Maine at ap proxi mately 14,000 years B.P.
to 13,500 yr B.P.  This is sup ported by ra dio car bon dates of
13,800 ± 100 yr B.P. and 13,200 ± 120 yr B.P., both of which
were ob tained from Ken nebunk, lo cated a few miles to the north -

east (Smith, 1985; Thomp son and Borns, 1985).  No ra dio car bon 
dates are avail able from the Kit tery quad ran gle it self.  Re ces sion
was caused by calv ing into ma rine wa ters and was ac com pa nied
by mar ginal thin ning and draw down of the ice.  By anal ogy with
mod ern gla ciers, the con figu ra tion of the ice mar gin proba bly
was con trolled by lo cal to pog ra phy.  Re gion ally, the gla cier re -
treated to the north west; and suc ces sive ice mar ginal po si tions,
re con structed from grounding- line mo raines and ra dio car bon
dates, gen er ally par al lel the pres ent coast line.  Lo cally, how ever,
no ice- marginal po si tions were found in the Kit tery quad ran gle.

Con tem po ra ne ous with the de gla cia tion of south west ern
Maine was the in un da tion of the coastal re gion, in clud ing much
of the map area, by the trans gress ing sea, the re sult of iso static
de pres sion caused by the weight of the ice.  At its maxi mum ex -
tent (ap proxi mately 13,000 years B.P.) the ma rine sub mer gence
ex tended in land about 15 mi (24 km) in this part of Maine.  The
up per ma rine limit in the quad ran gle is es ti mated at 190 ft (58 m)
a.s.l.  (Thomp son and oth ers, 1983).  The Pre sump scot For ma -
tion (Pp) was de pos ited at this time as a blan ket on small hills and 
in val leys.

The ma rine re ces sion is thought to have started shortly af -
ter the ice mar gin had re treated be yond the in land limit of ma rine
sub mer gence (Thomp son and Borns, 1985).  Till and Pre sump -
scot For ma tion silts and clays that cov ered bed rock in the south -
east por tion of the quad ran gle were ex ten sively re worked and
eroded, leav ing only a thin layer of er rat ics and clay over bed -
rock.  The ma rine re ces sion con tin ued un til sea level was con sid -
era bly lower than mod ern sea level.  The only lo cal evi dence for
this re ces sion is in test bor ings along the Brag don Bridge, lo -
cated in the York Har bor quad ran gle to the north west.  There, the
Pre sump scot For ma tion clays have been trun cated by post gla -
cial ero sion to a depth of 55 ft (17 m).  Since that time, sea level
has risen to its mod ern height, ac com pa nied by the depo si tion of
mod ern beach de pos its and the de vel op ment of salt marshes and
other wet lands.
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