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Williem F, Cannon

From ¢ low, gently unduleting plene blinketed by
nerine oleye, in the northwest, the to,cgrsphy of the
Enosburg Fells Quedringle gredes to the soutt. rnd ecst
into £ pledment regicn cnar&ct@rizéd by till ecovered up-
lsnds with vellieys conteining ebundint lscustrine snd
glecie-fluviel deposite, within this :res =t lesst two
stuges of Lake Vermcnt sre menifested,

A westward extensicn of the Green Mountsins, termed
the Cecld Hollow Mountsins, extends inte the extreme south-
erstern portion-of the quedrengls, Fecked Meuntein sad
Shettuck Mountsfin form jrominent peeks in tnis sree.
Although the only glecicl deposit in t.iz e«r-e is o toin
discontinuous till sheet, sevgral abandened streem gorgces
high on tre slopes of Shsttuck Mountuin grecent a unicue
and intercstirg rrotlem.

The Mlssisquol River #nd its tributeries constitute
the vrineil;el dreinege of tre rroa, Toe Missisgucl [lcows
e¢sgentieslly from erst te west snd 18 ¢ s:ieri-:ocec ot etmy

tr ensecting tre me jor bedrock structire.



Glacietion

The ourrent rtudy 'aes utilized two indicetors ahow-
ing the direction of glecisl mcvement, namely the trend of
glecitl striese and grooves on exposed bedrock surfsces tnd
till febrics &5 indiceted by ypebble orientation,

Strise and grooveg ere extremely cbundent end the
trends of these were found to heve €& renge of directions
from due ncrth to NBSOW. By fer the most commcn velues,
hovever, cccur in the renge of NS5°W to NLO®W with & trend
toward more northerly directions in the lowlunds in the
extreme west snd en lncreasing westwerd cormponent in the
eret, From these duta 1t gp,cers thet the lest ice to
cross the region advanced from the northwest but wes
deflected towerd a more north-south flow by the torogreaphic
control . of the Ciwprrlein Lowlsnd end the Green Kcuntein
ffont. T~ie ice rdvence wss undoubtedly theiBurlington
glacietion ecrlier described by Stewsrt (156¢).

Till fabric ¢et: wer. not os conclu ive ¢s unrs those
derived from rstrire, Due to the gently sloping low
topogrueply &nd tre thin snd discontlauous rsture of the till
s eet, suitrble cipc ures for febric studics were rrre. Such
studies vere macde st eix locrlities within tr quzareingls.
At two locrlities, cne nerr the villege of Shelcdon vnd the
ot er elong the Missisquoi River two miles wcet of Encsburs

Pells villspe, tix. till dis;le-ed no discercsule f:bric,
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At two other localities, both in the vicinity of Lake Carmi
State Park, t e till displnayed ¢ northeast febrie, At conly
two locclities, those being one =" le north of Berkshire
villsge and one mile south of west Encsburg villege, wes
the fabric of the till found to nerpllel the general northe

wegt trend of the strige,

Evidence of Fluctueting Ice Mergins During Retreat

8averal phenomeme noted in the northern half of tl.e
quadrsngle suggest minor reesdvances of the Burlington ice
front. Tongues of ics apperantly extended down the major
velleys for & reriod of time eftcer the main ice mass had
retrected from the zrea cnd in szome cgsez reudve..ced into
formerly deglecisted valleys., Tho direction of movement
of these ice tongues was cont eclled by thc trend of the
valleys and was not necesssrily perellel to the flow of
the main ice mess,

The best evidence for thies was found one mile south of
West Enosburg villesge along the Brench Brook. At this
locality & one foot thick layor of till occurs within a
sand terrace formed while the w.ters of Lske Vermont oc-
cuj.ied the velleys The ti1ll ovelfies ¢ layer of uncon-
vected and well-sorted scnd. The sand shows cerisidersble
distcrtion end disruption cof bedciag in « t ree-foot zone i~=
medittely below tre till, The reneinder of tre se.d, however,
showse no indlcation of overridding by ice, T .e till iz, in
turn, overlain by g evenly bedced sard wnichh g, perrs litho-

logically identical to thrt underiying the tll . Tne tilil



contrine numercus inclusivus sau dlsyers of esnd bul tre
oversall poorly sortsd neture of the derosit, en sbundsance
of strizted cobbles and pebbles and & well—develojped fsbric
substentiste & glecicel origin for the muterisl, At this
exposure, approximetely 20 feet of lrke send cen be seen
below the till e&nd judging from the terrace configuraticn,

he totsel thickness mey be much grecter; perhsps e& muclhh as
756-100 feet,

From this it 18 evident thet tne velley wes ice fres
for & significant pericd of time befors ice recdvanced and
derceited the till,

Ancther exsmple of fsiriler prhenorenon 1s incdicstvea
nesr tho villege of Sheldon Srrings, Strise trending necr-
ly cast-west £nd lcke sedirent which & .esrs to be over-
ridden iruicste thet 1ce reinveded the Missisquoi Valliey
efter s period of lacurtrine derosition. One hulf mile
southeast of the villige, & smell sand pit exposees an
extrenely compacted saend with occassicnal l:yers of clay.
In sore perts of the pit the bedding is disrupted to =
roint t-at the clay layérs rre treceasble for only a few
inches. The cley 1s frequently coxpressed into clsyey&
gendy neeses an inch or lesa in diameter. The writer is
tble to sugrest no rsreonwtble mecnenism other th.r over-
riding by ice to rroduce tnese structures. It = oculd be
rointed out that the ssnd body discussed here occurs gt :p-
proxirately tie scme elevetion re the Missisquol merine delts

but the conclusion thet thig meveriel is of narilos origin,



gnd that ice adv,ncoed into the aree after arine sedinente-
tiomy seems unjustified, Thus, the sand in queetion 1is
considered to be of lszcustrine origin despite its proximity
to proven merine sodiments,

At two locelities in this area; strive trending HBSOW
were observed., At one of these localitiles in tme villege
of aadldon Springs, these strice can bLe seen to intersect
a groove trending HESOH which is psrallel to the wm:jor
stristion direction in this wrea, In this instince, the
HBSOW stgiae ore clesrly younger than the strice produced
by the major Burlington glecisgtion.

Dennias (196l) mentions & send pit &t Greens Corners (on
erstern portion of St, Albans quad.) which "revesls recurbent
folding due to & meving ice wmass®, In a briefl reconnais-
ence of this :rea, however, t-e writer wee ctble tc rind
pits only in ktere terraces, Although structures, ineclud-
ing recurbent foids, were prresent in trese pits they cre
more likely due to ice contect sluip than to woving ice.

A fincl case where active velley ice seems likeiy is
in the Lake Carmi valley. Lake Cermi occujpies & depression
in & broud glecial trough trending north-ncrtheasst. The
sides of tie trough c¢re covered with ¢ nerrly continuous
leyer of till but no lrcustrine derosits were found slthough
the e.evition of wuch of t'e velley eides is below the sup-
posed level of Lake Vermont, The till was febriced 1t twe
closely spsced locrlities nr-er the Leke Carmi Strte Fark

end both frbrics indicrted & direction of ice moverent of



N35°E woich ig nerrly identical to che valley trend and
veries considerebly from {:e northwest to southeast move-
ment of the main Burlington ice, The possibility tiat this
t11l is @ product of an eerlier glpciation from the north-
east ernnot be overlooked. Stewart (196;) desoribed ¢ ti1ll
with northeagst febrie occurring bensath the Burlington till
end more recently sBimiler exposures have bcen found at
severel localitiseg in the northern jortion of the state.

In this instsnce, however, two fectore point to the con-
clusionathat tre till in cuestion is & product of & tengue
of valley lcc during the Burlington glecistion, First,

the till occure at tme surfece and is not covered by dep-
ogite of r leter gileciztion, Secondly, the till ooccurs

on &ii expoged slone faecing toward the northwest and, if it
wore older than tns Burlington glecietion, it .ould mest
likely hsve besn eroded by the southemstwerd advance of

the Burlington ice, It is the opinion of the writer,

t erefore, thst the Lcke Carmi v:lley conteined active ice

for & poriod of time after the surrounding uplends were

ice frec,

Glecio-fluviel Deposits

Throughout the Enosburg Falls quedrengles, rlacio-
Fruvial deposits irn the form of kuames, kime terrcces ard
eskers ere rbu dent,

In the vicinity of Beskrsefield, several vprominent

keme terrcces occur elong The Brench velley end in t-e upper



reaches of Bogue Brench velley. South of East Franklin,
two large kere masses protrude above the surrounding lake
sediments &nd the ares east of Frirtield Pond is occupled
by &n extensive kere deposit in which kame end kettle
topogrephy is unusually well developsd, |

A meerly cortinuous esker with & general north-scuth
trend is troceeble for over ons and one half m:les in the
éree immedirtely north- ezt of Bskersficld, A small esker
wes &lao noted approximetely two miles north northeesst of
Znosbupg Falls villsage,

The mostprominent glecio-fluvisl deposit, no.ever, is
& kame moreine exte ding in ¢ north-south direction from the
northerstern cutskirts of Enosburg Falls villege to test
Prenklin village., Some of the kemic swells rise &s much
as 200 feet above tune surrounding topogrephy end eppeesr
to be composed entirely of glecio-fluviel grsvel and sand.,
The extent of the greavel iéﬁrobably congldarebly grester
then 1s indicated by the zurfrce ex.ression of the kemes
elnce the lower areas of this region sre blinketed by

lecustrine gand,

Lacustrine Segw.ence

Deposite of botr the Covevills &4 (Fort Anr st.ges of
Lake Vermont are found within tne quedreingle,

A weli-devclcred series cf Letc eg :nd cne uelte define
¢ gently sloping water pline wnici. rises from 710 feeb

(engeroid) in the extreme southwest ortio: of tne quadrangle



to 740 feet (anperoid; in the viwinity of West Enosburg.
Thie 1s believed to represent the Boveville st:ge,

A single besch st an elevaticn of 600 fest (enderoid)
nee;%ég;ahurg is the only definite indication of the Fort
Ann stege obsérved in this region, These elevations cre
in sprroximete sgreement with the iscobsses proposed by
Chepman (1942),

The following teble summarizes the elevetion &nd
locations of festures bslieved to indicete lacgustrine water
plenes,

Coveville Fegtures

Delta one hslf mille Top of delta st 7101
south of Soule School

Gravel ber at Herrick Top of ber at TUO!
Sehool

Grevel besch in village  Top of terrace at 7LO!
of Berdoville

Gravel besch one mile Top of terrece at 740!
north of Berdowille

Gravel beach on south Top of terrace at 7LO!
eide of Bogue Brsnch

Velley

Grevel bsach 1/2 mile Top of terrsce at 700!
W3W of Enosburg Centur Top of wave weaBhed -

till at 720!

Fort Ann Fecztures

Grevel Beech on south Top of terrsce gt 600! -
.of RBogue Branch valley
VA
2% Ynher T £. WEST EnNoSBROERE

These festures sre rll found in the scuttern sorticn
of the qusdrengle and no derinite shore features were obgerved

north of tre Missisqueil River, with the exception of sand

<
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bedlios aesocicted with the ertsnsive krmes in Berksiiire Towne
ship end one smell body of send In the Leke Carrl velley,
no evidence of lacustrine deposition wgs fcocund abecve an
elovetion of LJjO0 feet north of ¢nd in the Missisquol Valley,
Th3s level is8 far lower then any recogniged levsel of Lake
Vermont,

Chepmen (1942) stetes thet no evidence of Lake Vermont
i8 found in the Chanplsin Velley north of the Kiseisguoi
Velley and cencludes thet the Lske waters werc rble to
drein around the ice front by the time thet it :zd receded
to thie vieinity., The writer agreee thet no evidence of
ILeke Vermont ie feound north of the Missisquol River in the
Chemrlein lowlend, but 8ilt and <ol =2y terrsces of the
Missisquol Valley :nd soutiern portion of the Jske Carri
valley are inter reted ac & product of ¢ stege of Leke
Vermont, -since this materisl appeers to be uncomformably
overlcein by msrine scdiments at several locrlities slong
the river.

Two interpretctions of these sediments sre possible.
Pirst, they mecy te « product of t.e Fort Ann stsge end re-
rresent only ¢ shcrt period of derosition, thke Like drain-
ing before eediments could cccumulste to the zroposed 600
foct level of the Fort Arn Strge. 8ince ro ehcre fea:tures
heve been found ir the vicirnity, 1t is imposcible to
determine tre lske level, Fost of t'e deposits gre silt
¢.d ‘eley rnd soperr to bLe tiie result of deep weter fécurme~

uletion. The terrece levels ere, tlerefc s, nct necess:rily
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indicetive of the true lske lcvole.

An clterrnte hypothesis 1s thet these sedironts were
derosited in ¢ lower level lske which existed after the Fort
Ann stege, It 18 pn inte esting obiervetion tieat tite LLO™
foot level closely correszonds to the elev:ition of the divide
in ¢t e Lske Cerni velley. Silty cley snd send fills the
valley to L0 feet south cf the divide but no evidence of
lgcustrine deposits h&iﬁ beeﬁ observaed north of tue divide.
This suggests thot thig divide msy have controllied the level
of the leke into which these redimsnts were derosited end
the outlet for the lske wes through the leke Cera:ii end Pike
River valleys. It 1s nog intecded to suggest, hewever, theat
this dreinsge was r mgjor cutlet of Lezke Verme:t for there
doses not seem to be any edcqurte dreinege wey wc tie north
cr eesst which cou'd result in tﬁgﬁltimgte ursinege of Lake
Vermont Lo this level, T Pilke River flows to tLi® west

and erters Missisguci Bay ncerth of the internct.onel bound-

EYY e

Hsrine History

A wildesuresd ercsicn surfece developed on de:csitsrof
Lake Verment througout the Misciequol Velley is narked by
deposite of fluvlel grevel and chsuncled and rilled lsue

terreces ind ie pertislly blecketed by ~srine sedinents, It

1]

1e ezperent, thercfore, tuect this wrer wrz subjected to
L]
period of subeerisl ercsion after the rinal drainage of iake

Vermont &and prior tc the Chesmpl:iin See marine invrelon,
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The un: ermost dasposits of masrine origin are found st
an elevatlion of 500 feet :nd¢ rre repressnted by & spnd beach
and dune asreasa on the hill one helf mile esst of Eest Nigh-
gete end ¢ yravel beech two miles nortiu northesst of East
wighgate.

During this time the Missiscuol River waz depositing
¢ lrrge send delte in Chelcdon Springs-Eest i, ngete cres
rnd much of t e northwestern vortion of the quedrangle wos
boding blenketed by cleys end silts,

The recession of the ses is rarved by one poorly
developred besci: ono mile west of Srsnklin et &n elsvietion

of epprogimetely LCO feet,

6 Shettuck Fountain Cheannels

In the notch betweeén Feaked Mountein and S cttuck
Founteln end on the north slopes of Siecttuck mourntein are
several decply cut chsnnels which rre epperently tre
product of reltwrter erosicn., T «se channels ere cut 50!
to 75t into 1he bedreck, very in widtn fror to G to 50!
or more fnd tre mrrked by fn rbundence of exce; tionelly
lzrge jotholes, The . portlons of the chanrels with the
stecier gredionts sesm tc hrve becn formed flmoet exclusive-
ly by :ot cie drilling szince purtiel jot-o'es =re [-erent
1a the enkire neipnt of tihe velliey wells, In sovre instrnces
witere adlscent noit oles haove corlesced, the cheirels cre
wildest rt the bottom snd nerrower towira tre top., In &ll

i
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c:ses, the ¢ r.els rre pow e.ther cosletely ery cr conv



only minor streers, The meltweter origiun of tre olenunels
seems clerr but t e dreinege history of tie e1ea rencins
pu-zling.

T:e tire zlloted for t e present survey did not sllow
a complete reconnsisence of tre frue :nd s detsiled mipping
of a8ll festures but the: fallowing discuss on presents the |
detsils that heve beon observed,

Whet cpresrs to be the mein chemnel begins ebruptly en
the nort» slope of 8hattuck Mountasin &t an elevetion of ep -
rroximstely 1300 feet, Within a few ysrds of its origin
the chrnnel 1s rougily 20' wide end 10! to420' deep, This
epperrs to be the point =t which 2 meltwitier stremm flowed
from to 1ce end begen ercsion of tne bedrock. From tnis
point, t e ci.snnel extends norti northe:st for seversl
hundrosd yrrds and then bificcrtes inte three breaches.

Two of these rejolin within 104 yeards :¢..% contirue in ¢ southe-
essterly direction down t e ewttern flenk of the mountein.
The chennels ere werked by severel extrioruirerily lirge
pot.oles, Tre third breuch: which appesrs to n:ve been t e
meln dreinfge way continues to the north ts s steep-cided,
flat -bottomed snd relstively broed valley., Ssaddls Fond,
a"own on tre Knosburg Faells torogrep.ic 3..eet, occunies a
portion of this velley ¢nd is neld in by ¢ debris dsm where

telus and orgenic msterisl hrs pertislly filled © e chenmnel
. y

afl

in &n unustelly nerrov rsstriction. Trn's icona is intermit-
tent #nd is cble to comyletely dr-in t rcupn the de: ir ory

secrons,  Slightly nct wert of Srddle -ond, “ois ci: nel



Joinse enotner short but deeply cut channel with & mrrkedly
discordent juncture., From tiis point the chennel turns
westward and the lazet evidence of meltwater ®rosion is
found & few hundr=d yerds east of Weterville Road along the
present stream valley conteining ti:e hecdwaters of The

Branch,

It i8 ctvicus thet these channels ere not tre nroduct
of normel subeerial ercsion., The unususal drsinage pattern
with bifurcating channels ultimetely flowing in oprosite
directions, discordant valley Jjuncturcs und the lerge vclume
of weter neseded to sculpture these features indicete melt-
water erosion, The nort:ward predient of some rortions of
the cheannels suggest thet the erosicn msy heve been, &t

lesst in pert, subglecicl,
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FLEIST.CEN: GECLOGY OF T!E V.RMONT PORTION
OF TwE AVERILI. ARD GuILDHALL QUAUFAHGL KL

¥Williem F, Cennon

The Averill snd Guidhell qusdrengles lie in the extreme
northecetern corner of the strte. This mcuntcinous region
is & westwerc cxtensicn of the Wniite Mountelirn uplift. The
bedroek conegists of intensely cceforned sugeosyriclinal
sedirents Iintruded by seversl grasnitiec. plutons,

Neariy trne entire cres lies in the Conuceticut River

dreinaée bestine COnly Averill (Greek 1s the extreme north-
vestern correr of the cres 1a ¢ pert of the Mewplre megog

dreinege basin,
Glecistion

Yuch of t-e uplands of tr- erea ieg blsnketed by till,
This t11l c¢en be divided intc two bLexturel cstescries., HMost
of the till is ¢ compected bssel till wmore lithology veries
msrkedly asccording Lo the tyre of tihe undserlylng bed:rock,
Some srees, :owever, eEpecielly in the northern portion of
the Averill cuedrengle, contrin exteneive deposits of zn
uncompected, scndy sbleticon till.

The direction of ice wmoverent during the lrst glicintion
ig not entirely clesr, Two tilil fubrics in the nort.orn
porticn of t:e Averilil quedringle find two 1n the fout ern

portion of the Guild £1l1l guedroevgle licicite ¢ flow irom L@
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northeest which is in sccordence with evidence fror other
srecs to the south end west. A lebric in bessl tlll along
the Connecticut River nesr Bloomfield, however, indicates
a southessterly flow e#nd two fabrics nesr the esstern edge
of Yellow Bege on the Averill quadrangle indicete & nearly
north-south flow,

Striee sre seldom preserved on the bedrock but were
observed et two locelities by the writer in Yellow Bogs
end were found to heve & trend of ﬁbSOH. Meyers (1964)
stetea that strise observed at seversl locslities throughout
the Averill quedrangle were found to nesve sn cversge trend
of n305w end further states that "A pronounced lineation
in the surfsce alluvium in Yellow Bogs depression is
visible in zeriel photogrephs, This linestion is sliso
oriented in e N3o°w direction andconeequentlygtiought
to be of glecisl origin,”

Judging colely from evidence found in these quadrsangles
it 18 imjossible to meske & definite stetement concerning the

direction of flow of the last 1ce to cross the ares,

Lacustrine Deposits

Tne Connecticut Valley snd lower reaches of tie Hulhegsn
Valley contein & thick sequence of lescuetrine send, £ilt snd
cleye.

It eppeers thet throughout the extent of the Conrecticut
Valley in this erea, sedimentetion occurred st sufficiently

rapid rste or for & sufficlient time for the litke brsin to



be nesrly filled with sediment, for & lagyer of fluvigl

gravel 1s commconly found cepring the leke terraces. This
grevel lcyer should be e ressonebly sccurcste indicetor ef

leke level end is considered s& such &n following discussions,

These greavel cepped leke terraces ere occaasiconaely pit-
ted by ice ocontect derressions end in shesllow exposures sre
indistinguisheble from keme terrices. A suffici;nt number
of exposures reve: ling the grevel over leke send heve been
found, however, to esteblieh the history of lacustrine
dopoeition followed by ¢ fluviel pnese, Tnris is perticulcrly
well displeyed et Brunswick Sprinzge in the Guildhell
qusdrengle, A&t this locelity, & ..igh bluff along the Con-

ncoticut River exposes 75~100 feet of lacustfine silt end
fine send carped by 15-20 feet of gresvel with no evidence-
of en ercsion surfece hetween the send snd grevel, Ice
contsot structures extend througboﬁt the entire exposure of
lske cedlments end cortinue throup:.. the grrvel to the sur-
fece resulting in kettle holes., Tnw jond ¢t Brunswick
Springs occupies one of tiege depresgions,

It is the writers irterpretgtion thst the grevel is ¢
delte~like déposit which built progressively down velley
during & shoeling phesse of the lekeo,

Consldering this grevel to merk Lne level of the leke,
the water pletie thue celired rises [ror ¢a elevetion of
1000 feet et t' e scuthern boundsry of t e Guild: all quedrern.-
gle to 104D fevt ot Bleoomfile!d, 1060 feet ¢t Colesrock end

1080 feet st t-e internrticnel “ourdery,
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In severel areas, but most noticesbly immedistely north
end west of Guilcdhell village, the Connecticut River hes
berely bsgun to dissedt the lake deyosits, Well records
indicste g8 much ss 125 feet of ulconeolideted metericel
ebove bedroclk along the river north of Guildhall and the
river disrleys festures éuch se mesnder outoffs, oxbow lekes
and & wide floodplsin which asre typical of en old ege stream,
A similer channel psttsrn occurs north of Colebrcok but no
well dete ere evelileble, In this crea the streem 1z flowling
on verved cley, It.appeprs thst the depth of erosion in
thess sress is controlled by & bedrock £ill somew.ere dovwne
streem which has helted downecutting and caused the river to
grede progressivily upstream, If tris is the c:zsze, the bed-
rock floor of the velley must slepe northwerd over a censid-
ersvle prortion of the velley &nd the prroduction-of a glscial
leke would heve required only a moderste ameunt of isostatie
tilting to t e north (spproximetely 22 feet per mils,)

There 1s no eyidence as to whether or aot this lske wes
contiguous with tne lske whiech occupled the Connecticut Val-

ley south of the Fifteen Mile Fslls region,.

Glacio~fluvial Deposits

Glaclo-fluviel depopsits ocecur Intermitiently along the
Connecticut Velley e¢ Kame terreces. Throé jrominent eskers
were noted in the Guildhell quadresnglis, two cleong Frul Stream
end the third slong Whecler Streem. The mest extensive ires
of glecio-fluvial derosits is in Yellow Bogs w:ere & thin

bisnltet of send rnd grevel covers geveral squrre m'les of



the Averlill ocusdre:gle.

A Possible Origin of the Yellow Bogs
Depression

The Yellow Bogs depression is & toprogrepbic low cover-
ing epproximately L5 squere riles of the southwestern
portion of the Averill quedresgle, the southesstern portion
of the Isleand Fond rundrsvgle end the sxtreme northern
portion 6f the Burke cusdrzngle,

Thnis cepreesion ie unususel ir thst 1t is flocred by &
mesgive quert, monzonite while the surrounding rim of nhills
is comirosed of metesediments, It is not, ‘owever, uninue,
Fiyers (196L) mcntions & similer festure reported in southern
Quebec snd western M=zine and G.M, Boons (percsonsl communice-
tion) reports & similer p encmenon in eccntrel Fuine,

Other greanitie rocks in.thls gres such w«eg the querte
cyenite of the Monsdnock piuton form éopoéf&phic higﬁ; wisile
still c?hers such ¢s the Averill grenite aipesr to neve lit-
tle control of t e topcgrevny, underlying both highs &nd
lowe,

€ince grenitic rocks can obviously meintein topogrephic
nighe in thigéegion, t: e uriter sees no possible explsnetion
of the Yellow Bogs depresgion through normel weclthering and
stresm eroaicn or si'yly by gleciel abrasion., Thv cnly
origin whic~ the writer can 8s.yppest is cne similer to thet
indirectly suggested by FMyers (134l ) of unrcofing of t e
pluton,

The metessediments surrousnding the pluion heve been drig-



ged uprvwerd during intrusion sod presusucbly were ¢lso domed
over the pluton, Such doming should ceuse jointing in the
metesediment rendering th-m more susce: tibls to glceilel
plucking tier tie surrourding rocks, The deiression could
heve been formed 88 the jointed metesediments over the plu-
ton were «roded by gleclel plucking while those surrounding
t-e pluton were more resistent, By tris mechanism it is
not necessery to erode lerge quantities of tne querts
mongonite since the current floor of t.e derression should
be spproximetely the upper limit of t:ie intrusion.

The following dicgram illustrates tre suggested mechanism,

T

Before gleeiation, jci ted metesedirents overlying pluton.

After gliciation, jJjcinted metzscdil ents removed by

gleolel plucking,



~1

Flent Fosells in the Connecticut Velley

Approximotely 507 yards south of Columvis Bridge (Averil]
quadrengle ‘Varved l:zke cleys outorop slong ths western
bank of the Connectiocut River, These cleys oonba;n
aebundent imprints of lesves wnich were ecrlier desoribed by
Lougee (1953) who identified birch, ;opler and willow leavqs

end & tundre fiors of Dryss and heeths
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° OPEN-FILE REPORT NO. 1964-3.

FLEIST CENE GEOQOLOGY CF THE NORTHERN CHAMYLAIN ISLAJILS
AND ALBUT'G FENRINSULA, VERMCHT

Willism F, Casnnon

The islends of South Hero, Hortn “erc, Isle ls Motte
and SHog Island endithe Alburg venanineuls ri.e gent!y from
thre weters of Lagke Cramplein. The land sttains a msximum
elevetion of 275 feet on Houth Hero or 180 feet sbove lake
level, The low, rolling topography is blenketed with till
en¢ scattered sreas of merine clsy with locslly prominent

aress of marine send end besc grevel,

Glzciptlion

Mtheugh muceh of v e er<e is blamketed by till, expo-
sures sultable for fabric studies .are rere and feabries
were measrured 2t only two locelities., These two febrics
beve yielded conflicting evidence #s to the direction of
ice moverxent,

One febric mepsures clorg o recently exceveated chene
nel on tis north shore of Cery Bay (North bhero) indicetes
¢ direction of flow from u30°w. This is in accord with
evidence from surrounding erers of & gleeiel sdvince from
the north.est wiicn hus been referred to rs the Buriington
glecietion, T:e second fedbric, owever, meusured o. the
west side of Isle L¢ ictte lndicstes a flow from 3093, iie

fabric of trfg tilll wes messurod tv two closely spcced locrl-



ities e¢nd botn localities yielded tre same northwest febric,

Moet of the ncrtiern Chemplsln Vslley l.es been gla-
cliated by &n lce advence frow the northwest but there isar
elso evidence st severcl locsalitlies of an earlier gleeistion
from the northeest, It is possible tret the £11ll on Isle
La Motte with ¢ northesst febric 18 a product of tiis eerlier
glecietion, but no dirsct procf of t:i; wes found,

T e till occurs on e hillside slopiné\ﬁoward ti.e nortin-
west ernd ig a8 mush es 15 feet thick. The writer cen Bugg‘
gest no resson why sn older till s-ould be preserved as this
locelity. The till is overlesin by merine becsch grsvel with
no trece of & ybunger till between the grevel and he till
witih the northeest febric,

An sltoerrcte explanstion is thet the ice edvance from
the northwest wes deflected from iis course by t.e tec;ogra-
pEfe control of Isle La Motte and the lake besin to the west;
& phenomenon which docs not arpear to be common in this
region, especirlly r deflection of 60cae would be required
in this cese,

The writer cen offer no direct evidence ez to the true
sge of this till. It wes noted lowever, thst the till is
unueueglly herd and cowpret which mey indicate thst 1t has
been overridden br e loter ice advence. |

Only one se¢t of stricre were found i: tle tr.g, those
being on the nertn end of fog Islend, These were fourd te

trend K25%w,



Marine History

The entire srem was covered by t-e Chemplein Ses Marine
lnvasgion &nd wirine deposite in tie form of cley, send end
grevel blenket muc: of the surfece, The cleys rcre gensraly
restricted to t:e lower sress of tte tejcgrephy, while bodies
of send and grrvel occur throughout the gzreas., Tre grevel
bodles were forred &8 beach dejosits snd commonly occur as
berg end ter-uces, The mc<t extensive bescl: deposite occur
on the western side of Isle lc Motte: where up to 30 fest
of grevel is exposed without exposing bedroclk,

Fosslls are abundent in the grevel snd sre elso local-
1y sbundant in clsy and ssud deposits. %The genere noted

during the present survey :¢re Sexsceve, Mecoms, snd ¥ytilus,

Eeveral barnecles were also found at one locality on Isle
Le Notte,

BErwin {1957} suggests th:t - o stunted ¢nd thin shel-
led nszture of many of t e fossils indicates a2 lowered tem-
perature and sslinity of the ses water due to mixing of

lerge quentities of glecisl meltwstor with the ses water,

The Pre-Burlington !isteory of the Ares

Lt Nobinson folnt on t e sset slde of Sout  Hero & wave
cut c¢liff clong the jrestnt shoreline exposes e brown soundy
ti111 overlying lake silt, Te ailt hee figaly contorted beid-

.

ding end the top foot of t ¢ deposit is waredd wit thin

layers of bleck cley slterneting with lryers of lig.¢



browvn silt, <+t eppears, therelfore, thut a lake ocoupied

the Chenplsin Valley prior to the Burlington glecistion,
Whether thnis leke wes damred by tie uwdveince of ti:e
Burlington ice, during the retrest of an exrlier ice udvence,
or wes & neturel lake without en ice dem cennot be deter-
mined from this single erposure.

On the weet side of Isl« La Motte, ¢t ¢ slightly righer
elevation, & crose bedded gravel 18 exposed bvenesthh & till
with e northesst febric (dlscussed above), This grevel
deposit is at lerst 20 fect thick, is well bsedded with beds
dipring uniformly et sbout 30° to the essst fnd conteins s
few faults whic . are probably ice contect structures,

If the ofurlying t11l &8s consldersd to be & yroduct
of the Burlington glecist:cn, the pressice of an lce contact
.grevel body is not in sccord with the evidence of lecustrine
dgﬁoeltidh «t Rebinson Point. If; on tne other'ﬁand, the
till i?éonﬁidnred to be the :voduet of =n esrlier glacietion,
the grevel may indicste t:re cbsence of a pro-gleeisl lake

agsocicted with thie glrelotion.

unram Dolomite Hrratice

Severkl boulders of Dunhem deliomite herve been observed

1

&t t e surface snd <lony bheschos on Louth Hero, The Bunhim
formetion occurs only to t e <zl of trooe Co.ir:lein Thrus
end outcerere only cn the Vermcant meialene. The prusence of

these boulders con Sout: ilero ilndiceites & glecitl cdvence

#1th ¢ wvesterly corjonent of movemcnt ct scre tive in ihe

LS



glaciel history of the =srea,
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