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From v low, gertiy undult1ng plt , nt. blLJketed by 

n'rine o1ya, in the northwest, the to; rphy of the 

Enoburg Falls Qudringle grtdee to the soutli vnd est 

into r piedrcnt region c'rcteri,ed by till covered up-

lends with vlieys containing Fbundtnt lc.istrine find 

glcIo-fluvi&l depoalts, 	1th1n this Lre :t 1est two 

stges of Lake Vermcnt &re rnnifested, 

A weetward extension of the Green Mountin, toed 

the Cold Hollow IountFins, extenda into the extreme south-

ettern portion of the qudrngie. ?ekod iruntdn rd 

Shattuck Mountdn form roiinent peeks in tnls tree. 

Although the only lEcid depolt in t. 	ir 	is c thIn 

discontinuous till sheet, several sbndcned stre&rn gorgcs 

hith on t-e slopes of Sh&ttuck Mount.vin preze - t a uriic,ue 

and Intertirg ;roI1ern. 	 - 

The. MIsisquoi }llvcr rnd ite tributries constitLte 

the rincicl drEinge of te Fra. T:e Mi8sisaucI ficWS 

escztiz1 ly from e-'t to wtit Fnd is r 	 o 

ti-:ecting tne rntjor bedrock structre1 
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cn. ac I E t Ion 

The ourrent ctudy as utIlized two indctors show-

Ing the direction of glecial movement, nanely the trend of 

glacIl striae and grooves on exposed bedrock aurfac-s nd 

till f"brics i.s IndIcated by pebble orIo::tation. 

Strise and groove 8  are extremely abund!t End the 

trands of those were found to huve c range of directions 

from due ncrth to N850W.  By far the most comrncn v&lues, 

ho:ever, occur in the range of N5°W  to NLiO ° W with a trend 

toward more northerly directions In the lolnds in the 

extreme west d an increasing weatwrd oorponent In the 

erat. From these dta it ap1.ers thc-t the lt Ice to 

cross the r;gion adve.ncd from the northwest but wcs 

deflecte(3 toErd a more north-south flo by the topographic 

control' of the Ciorliin Lowarici Pnd the '&reon cunt&in 

front s  This ice rdvance wa undoubtedly the Burlington 

glaciation e'r1ier described by Stew&rt (l6Q). 

Till fabrIc -tt wq.-k not .s eoclu lye LS ;rr those 

derived from atr'lro. Due to the gently Eloping low 

topogr;iy and t:e thin .nd dIEccntliuous r.tLre of the till 

a cot, suittbie excures for f&brlc studics 'ere r - re. huch 

studies were made at six lock lities within th qu 	n1e. 

At two loclities, c.ne zterr the viliE'ge of $he1don nd the 

ot er dong the VIJ,ssisquoi River two rnilos wcat of Eiczhurg 

Falls viiirFe, th 	ili dij 1t ed no d cer.ide f bric0 
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At two other :Locelit1, both in t h e vicinity of Lake CatI 

State Park, t - e till disp1yed 	northeast fabric. At only 

two locclities o  those being one 	le north of Berkshire 

village and one mile south of west Enosburg vllago, was 

the fabric of the till found to nercilel the general north-

west trend of the strise. 

Evidence of FluctuatinR Ice rrgins During Retreat 

several phenomemc noted in the northern half of te 

quath-ngle suggest mi.nor reedvancee of the BurlIngton ice 

front. Tongues of Ice appr:rently ectonded do:n the major 

v'lleye for a period of tite eftor the maIn ice nass had 

retreated from the area cnd in sorie cases rcdvaLced Into 

formerly deglecited vElley5. Tho direction of movement 

of these ice tongues wee cort'oled by the trend of the 

valleya and was not necessarily prallel to the flow -of 

the main ice mass. 

The best evidence for this was found one tic south of 

West 1nosburg village along the Brsnoh Brook. At this 

locality a one foot thick layer of till occurs within a 

sand terrace formed whIle the wLters of Lake Vermont cc-

cujIed the v - lley, The till oveIies r layer 	of uncolT- 

pscted and well-sorted tzrd. The sand shows co!:sidersble 

distortion and dicrun.tion of bedeiig in 	t roe-foot zone 1'-'- 

medic tely below tre tIll. The ro:indcr of t-e sacl, hoevcr,  

shows no IndIcatIon of ovorriddirig by 100. 	.e t il1 I, In 

turn, overlain by aui evenly heeed sand wch apers litho-

logically i.dentIcl to tht underlying the t11' • Inc till 



1 

contr;1n6 numerous inclueio&lb &jiu Iiy.:rs of and but t - e 

overall poorly sortd nEture of the deposit, an vbundnce 

of strited cobbles and pebbles and & welldevelo1:ed fibric 

substantiate a glacial origin for the meterlal. At tia 

exposure, approximately 20 feet of lke sand can be seen 

below the till and judging from the terrace configureticn, 

the total thickness r:y be much grettcr; permpe aa much as 

75-100 feet, 

From this it is evident tht tnc valley was ice free 

for a m'igniticant period of time before ice reodvm3nced and 	- 

depoalted the till. 

Another example ofir1ler phenor enon is incliceteci 

near the village of Sheldon Springs. Str-iee trending ner-

ly eaat-weat and lckc sediaent which a pears to he over -

ridden iruicte thct ice reinvadod the Misslaquol Valley 

after a perfod of 1acutrino deposition. 0e half mile 

southeast of the vil1ge, a small sand pit exposes an 

extreely compacted sand with occassional lyars of clay. 

In some perta of the pit the bedding is disrupted to a 

point t' at the clay lyera Pre traoablo for only a few 

inches. The clay is frequently compressed into clsyey 

sandy masses an inch or less in diameter. The writer is 

Eble to sug -est no raonabbe mecnnism other th.r; over-

riding by ice to r.roduce tnese strcturea. It a ould be 

mointed out that the sand body discussed here occurs at 

proxln.ately te scie elvat:Lor1 ta the Miasisquci marine delta 

but the conclusion that this ma tend is of r1-  Inc or 



and that ice sdV r nCod into the ares efter :arino sedjerjte-. 

tiorij seems unjustified. Thus, the sand in question is 

considered to be of lacustrine origin despite its proximity 

to proven mtrine s'dinients 1  

At two loci--lities in this erea, stri&o trcndin: N85
0
W 

were observed. At one of these localities in the villE.ge 

of 	ldon Springs, these striLe can be seen to intersect 

a groove trending N25 
0
W which is piral1el to the rnjor 

striation direction In this Iirea, In this instLnce, the 

N8 0W strise are clearly younger than the strIEe producbd 

by the major Burlington glaciation. 

Dennis (1164) mentions a sand pit Lt Grors Ooxers (on 

cretern portion of St. Aihens qusd.) which "reveals recurbent 

folding due to a moving ice mass". In a brief reconnais-

enoe of this cres, however, t'e writer wee able to find 

pits only in kaTie terrscee. Although structures includ-

ing rounbent folds, were present in these pits they crc 

more likely due to Ice contact slur.p than to rüoving ice. 

A fir1 case where active valley ice seems likely is 

in the Lake Carmi valley. Lske Germi occupies a depression 

in a broad glacial trough trending north-northeast. The 

sides of tao trough are covered with a nearly continuous 

ltyor of till but no lacuotrine deposits were 1ound although 

the eevtton of reuch of t e alloy sides is below the sun-

posed level of Lake Verrro-it. The till was fabriced t two 

closely spaced locflities nar the ike Garmi trte Park 

and both frbrjcs Indicated a direction of ice novonent of 
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N350I w.'ich is neLrly identical to che valley trend and 

varies considerably from te northwest to southeast move-

mont of the main l3urlington ice. The poaibility tat this 

till is a product of an earlier glciction from the north-

cast ennot be overlooked. Stewart (1960) desorj.bed a till 

with northeast fabric occurring beneath the Burlington till 

and more recently simil(r exposures have boon round at 

several localities In the northern portion of the state. 

Ii this instance, hoever, two ractore point to the con-

cluionthst te till in cuestion is a product of a tongue 

of valley icc during the Burlington glaciation. First, 

the till occurs at t'e aurfice and is not covered by dep-

osits of r ltor gici&tion. Secondly, the till occurs 

on an exposed alone facing toward the northeat and, if It 

were older than tno Burlington glactation, it :ould most 

likely have been eroded by the aoutheasturd advance of 

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

t erafore, that the Lske Carmi vclley contained active ice 

for a period of tIrne altar the surrounding uplands were 

ice free. 

GlacLo-fluviel Deposits 

Throughout the Snoeburg Falls quvdrrnglo., rlcio-

f'uvial deposita In the form of kemes, kmo terr-cos and 

askers cre rbu dcnt. 

In the vicinity of 13&krafIe1d, sevcrui prorrJnent 

kane terrrcea occur along The Branch v]Jey cnd in te upper 



reaches of J3ogue Branch vclloy. South of East Frtnklin, 

two large kai'-e masses protrude sbcve the 8urrounding leke 

sediments and the arec east of Firr1eld Pond is occupied 

by an extensIve kre depozit In which karne c nd kettle 

topogphy is unusually well developed. 

A neerly corAinuous asker with a general north-south 

trend is trcchle for over one a:d one half ilea in the 

arec immedI'tely north;est of BskersfItld. A small eaker 

wi also noted approxirtely two triles north northeast of 

Snosb4,a Falls ?illege. 

Th mot1romt!ent lscio-fluvi l corosit, o-'cver, is 

a kane morj.ne ete ding In P north-south direction from the 

northestern outskIrts of Enoburg Fells village to A& t 

Frnkln village, Some of the kan1c swells rise zi zi much 

as 200 feet above txe surrounding topov,rEphy nd eppear 

to be ciponed entirely of glaclo-fluvici grsvel'and sand. 

The extent of the grevel i,6robably cor Ithrbly grestor 

than is indIcated by th wrfce ex;ression of tbe knnea 

sInce the lower areas of this region are blnkoted by 

lacustrjne sand, 

Lacustrine SogLence 

Deposits of bot:' the CoveviliedFort Ann st ,,Fes of 

Lake Vciont are found within the qwdrn - le. 

A well-dev(;lccd series of Uec es nd one a ,~-lte dfjyi 

a gently sloping wster p1ne wicL rises 1rci 710 feet 

(aneroid) In the extreae southwest ortio:: of the quar-nglo 
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to 740 feet (aneroid in the vicinity of West Enosburg. 

This is believed to represent the Uoveville ,  stge. 

A single beach at an elevation of 600 feet (anercid) 

neer'Enoeburg is the only thfinite indication of the Fort 

Ann stage observed in this region, These elevations are 

in opproxirnato agreement with te iobaes proposed by 

Chapman (1942). 

The following table surimarizes the elevation and 

locetiQns of fetures bdjeved to indicate lacustrine water 

plfnes 

Coveville Features 

Delta one half mile 
south of Soule School 

Gravel bar at Horriok 
School 

Gravel beach in village 
of Bordoville 

Gravel beach one mile 
north of l3ordoville 

Gravel beach on south 
side of Bogue Branch 
Valley 

Grevel beach 112 mile 
WSW of Enosburg Centir 

Top of delta at 710' 

Top of bar at 7401  

Top of terrncb at 740' 

Top of terrace at 740' 

Top of terrace at 740' 

Top of terrace at 700' 
Top of weve washed - 
till at 720' 

Fort Ann Features 

Gravel beach on south 	Top of terrce at 600' S.,  

of Bogue Branch valley 
ij 

These features are all found in the cuhern portion 

of the quadrarle and no definite shore features were observed 

north of the Niasisouoi Tiver. 	it the exception of ad 

- 
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bedlos aesociFted with t:a e'tensivo kcmes in Berkai;ire Town-

ship and one sm&1l body of send in the Lake Carrrl vlley, 

no evidence of lacustrino deposition ws fcund above an 

elevation of 440 feet north of cnd in the Missisquoi Valley. 

Ttls level is far lower than any recognized level of Lake 

Vermont.  

h5pmn (1942) states that no evidence of Lake Vermont 

is fouxid in the Cha'iplain Valley north of the Missisquol 

Valley and concludes that the Lake waters were 'hle to 

drain around the ice front by the time that it ad receded 

to this vicinity. The writer agrees that no evidence of 

Lake Vermont is found north of the 1saicquoi RIver in the 

Chanplein lowland, but silt and ci 'y  terraces of the 

Niasisquol Valley nd southern portion of the lake Carrri 

valley are inter rated ca a product of 	atge of Lake 

Vermont, •&ince this material appears to be uncofornably 

overl1n by tarrxe scdinonta at several locditiea along 

the river. 

Two interpretations of these sadlruiAn are poasible. 

Firat, they ry be a prod.uct of te Fort Ann 5tge and re-

presant.only a thcrt period of dej.osition, ti-a Lake drain-

ing before sedinents couid accumulate to the proçoced 600 

foot level of the Fort Ann Stage. Since ro chars faturea 

hEve been found in the vicinity, t is iitpoaible to 

detarmino the lc level s  Iot of te denocits Ftre silt 

a:d clay fli &:pear to lbe te reault of ieep water 	cu.- 

ulation. The terrace levels are, therefce, nct - aceac r y 



10 

indicgtive of the true 1ko lcvol. 

An clterrrte hypot' ,'esis is th&t these sedit-!mta were 

deposited in t' lower level lake, which ex1;ted nf'ter the Fort 

Ann stpge. It Is n mt etcg obervt1on tat ti:e iLO 

toot level clocly corre:onds to the e1cvtion of the divide 

in t-e Lake Cr11 v1ley. Silty c1y nnd sand fills the 

valley to 10 feet south cf the divide but no eviderce of 
S 

lacustrine deposits ha'-o been observed north of te divide. 

This suggests tlwt this divUo may have controlled the level 

of the lake into which these edi;ets were deLoited end 

the outlet for the lsko ws through the Lake Cari Lnd Pike 

iiver valleys. It is nc 1;toC(1ed to cugst, hcwever, that 

this drainage was r: major cutlet of Lake Vcrmo't for therf, 

does not seGm to be ny dcqurte drainge wiy o t:.e north 

or east whIch cou' d result in theGt1mte cirinaCe of Lake 

Verantto this level s  The Pike River flowe to the west 

and ertera Misslaquol Bay north of the 1nterntorcl bound-

cry. 

14riric Historj 

A wIdespred erosIon su-fee developed on de -.oslts of 

Lake Vermont througbüt the Msciaquoi Valley is rurked by 

de!1'oIts of fluvial grvel and chincled ad rifled 1ke 

terraces nd it ,  perti11y bfl.coted by ;crine 3edI:cnts. It 

is 	prent, tercfo'e, tit this -rr 	subjected to a 

period of subaerial ercion after the iInal drainage of Lake 

Vermont and prior to the Chsplin Sea inrie Invuslon, 



The U: erv-iost d;posits of rej Inc origin are found vt 

an elevtion of 500  feet Eno. .ro represented by € send beach 

nd dune area on the hill one hclf mile e'st of Est High-

gte and 	r.ve1 beech two mlies norti northerst of East 

'ihgate. 

During this tlrrae the Misaiscuol Rlv' wne depositing 

C lRre srrid delts in Sholdon Springs-Etit llig&te urea 

md IRuch of t e northwestern ortion of the qut-drengle wo 

boing blm\ce ted by ci ys Crid silts. 

T1v receslon of the sev Is r-rcd by one poorly 

developed be4co one mIle west of Franklin at F.ri eleyLtion 

of pproitoly LOO feet. 

The Shtttuck MoutslnChnncls 

In the notch botwen Feaked Mountin and Sttuck 

ounti 	fl(i on the north t1opes of 3ttuck r'ountRin are 

2everi dotply cut channels which ire appm'rently te 

product of reitwrter erosion. T ese channels ere out O' 

to 75t into 'he; bedrOck, \&ry in width, fror - 	' to 50 ,  

or more Pnd tre mrkod by in Cbwidnoe or exce; tlonE- lly 

1rge oto1s. The portions of tLC chanrels zith the 

teeer gredIo:ts seem to .h-vo ben forrted rlmoit ocluive-

ly by t ot olC dr11lIr rince 	rtlei 	o  ec rc 

in the urLtfir) heicht of the vm Licy wila 	In moe instinceF- 

where adjrc.nt pot ole hrve coileE c.d, the cic:.oiL 

:idest it the bottor nd n-rroter towt rc te top. In Lii 

c ses, the C''' 'eJ s ire now e. thor ccr: Lc L!y crr cr cont I; 

U. 
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only minor strec.irs. The re)twattr oriir of te O:&flr1elS 

seems clerr but t e driir:ige history of te aoa re,iins 

pu..zling. 

Te tie Rlloted for t e present srvey did not llow 

e complete reeonnisance of t-e rta nd a dtiled rppirg 

of all feEtures but the fàllowing dI3cua&'on jresents tFe 

details that hve boon observed 0  

WhLt ppera to be tha main channel beina abruptly on 

the north slope of Shattuck Mountain at an e1evtion of ap - 

proxim&tely 1300 feet, WithIn a few yards of Its origin 

the chrnel is roug1y 20' wide nd 10' to 20' deep. This 

appeFra to be the point t which a meltter strm flowed 

from t 	ice end been erosion of tne bedrock. From tci 

poInt, t o chnnel extends north northe st for several 

hundred yrda end then bif ertos Into three brrches. 

Two of these rejoin within 10. yris 	eoitinue in E south- 

etterly direction down t e etern f1nk of the rount-in. 

The channels are mprked by overa1 exLror .Lri1y 1r€ 

pot 0l0t3. The third brEtch wricrL appoLrs to nve been to 

main dringe way coitInues to the north s f ,  steep ided, 

fltbottomed and relatively bro&d valley. $tddls Pond, 

s -  own on te !nosburg Falls to}:ogrLp!c 3eet, occupies 

portion of this valley &n is relci In by 	debis dsm where 

talus and organic n te-rIa hf a prtIelly filled t a ch -nnel 

In an unust (ily naro retrictIon. Tr - cnn Is iL.tcr'Tlt- 

tent and IF cble to coetely (Jr. in t rcupa the d 	ir ';ry 

seL.sons. SlIht1y nc'-t weft of S;ddie ond, tls c: nei 



joins enotner short but deeply out cliarmel With a rcFrkodly 

dlscordent juncture. From t?is point the channel turns 

westward and the last evidence of neltwater erosion is 

found a few hundrd yrds east of Weterville Road along the 

present stream valley containing the heedwaters of The 

Branch. 

It Is cbvicus tht these channels are not LLe riroduct 

of normal subaerial ercion. The unusual drsinagc pattern 

with bifurcating channels ultimately flowing in opposite 

directions, discordant valley juncturce and the lerge volume 

of water needed to sculpture these features indicate melt-

water erosion. The nort ward grLdier1t of some jortions of 

the channels suggest that the erosion may have been, at 

least in pirt, subglecid. 
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OPEN—FILE REPORT NO. 1964-2. 

iI.EITCENi G1L0GY OF T VROT POET ION 
OF TiE AVERILI AND GuILDHALL QUADFANG1EE 

Wi1Um F. C€mnon 

The Averlil Rnd Guidhell qtdr6ng1es lie In the extreme 

northetrA eorir of the ts te. This mounttlnous re'ion 

18 k5 we8twerc eXtefl8iCll of the Wiite Mountain upift4 The 

bedrock ccnists of interiely foFucd eugeosynclinal 

sed1r'ent intrud-d by several gran1t1c 1utons. 

Neir1y te cntizre rres lies in th& Gontceticut Eiver 

dreinage beatin. Only Avorili Greek 18 the extreme north- 

etern oorrr of the ere is c pert of the i4eipire rnego 

dreinege h&in. 

Glacititiori 

!ucb of t: c unlands of t 	erca is binketed by till. 

This till (:fl be djv'idd Into two Lexturl cteor.e8. Most 

of the till is e eaTupeetod bc1 till woe lithology vr1es 

markedly sccoring to the ty e of txe underlying bedrock. 

Some 	 .owever, epecIlly in txe northern portion of 

the Averill cucdrEngle, contuin extonaive deposits of en 

uncompcted, sndy ablation till. 

The dIrection of Ice riovr€rit durinj t.,h liit 'icirttoc 

is not entirely cler. Two tIll ff,brics In the nort.rn 

portion of t: e Averlil qudrnlo Fnci two in tht OUTt em 

portion of the Guild i-il qu rxe i'I1CL to u flow 	om i;e 



northeast which is in accordance with evidence from other 

areas to the south and west. A fabric in basal till along 

the Connecticut River near Bloomfield, hoiever, indicates 

a southeasterly flow and two fabrics near the eastern edge 

of Yellow Bogs on the Averili quadrangle indicate a nearly 

north-south flow. 

Striae are seldom preserved on the nedrock but were 

observed at two localities by the writer in Yellow Bogs 

and were found to ha 	
0 

ve a trend of Nu5 W. heyers (1964) 

states that striae observed at several localities throughout 

the Averill quadrangle were found to have an average tr'nd 

of N300W and further states that "A pronounced lineation 

in the surface alluvium in Yellow Bogs depression is 

visible in aerial photographs. This lineation is also 

oriented in a N30 
0 
 direction andconsequehtly1't:iought 

to be of glacial origin." 

Judging solely from evidence found in these quadrangles 

it is impossible to make a definite stterent concerning the 

direction of flow of the last ice to cross the aroa 

Lacu$trine Deposits 

The Connecticut Valley and lower reaches of t e Nulheg 5 n 

Valley contain a thick seuenoe of lacustrine sand, silt and 

clay. 

It appears that throughout the extent of the Connecticut 

Valley in this area, sedlmetation occurred Ft sufficiently 

rapid rate or for a gufficlent time for the ltke brain to 
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be nearly filled with sediment, for a layer  of fluviol 

gravel is oommonly found oapjing the leke terraces. This 

grovel lcyer should be a reaonobly acourte indicetor of 

16ke level and is considered as such In following discussions. 

These grivel ctppod ltke terraces are occassionaly pit-

ted by ice coIltt3Ct depressions and in shllow exposures are 

indistinguishable from kare terrcea. A 8UfficiT1t nuniber 

of epoaures reve;ling the grvei over lt:ke sand hve been 

found, however, to estRblish the biator-y of 1custrine 

deposition folloed by r. fluviel pnase. Tnis is prticularJy 

well dispiFyod Pt Brunswick Sprigs in the Guildhall 

qucrngle. At this locelity, c igh bluff along the Con- 

neoticut River 'xposes 7-100 feet of lacust1ne silt and 

fine send capped by 1-20 feet of gravel with no evidence-

of en erosion sufce between the SE-nd and gravel. Ice 

contsot structures extend throughout the entire exposure of 

lake eecWents and cotinue throu 	te grrel to the sur- 

face resulting in kettle holes. Tn 	orid -t Brunswick 

SprirLg8 occupies one of teee depressions. 

It is the riters iterprettion that the grovel ir, a 

delt-like deposit 	tch built proe,reaslvely down iii y  

during 	shoaling phase of the lake. 

Con1dering this grivel to aark t -  level of the lke, 

the water ;:lrne thLa c'efed rios fro -  -n elevLtIorl of 

1000 feet at t e outhrn bounc1ry of t e GUI]d 11 qudrax-

gb to loLX) f t at Blc.onf1e d, l6o feet Lt Goierc'ck rld 

1050 feet at t- -  e Ir)ternr-ticnEl bordEry. 



In several areas, but rot noticeably innedite1y north 

nd heat of Guildhell village, the Connecticut River hs 

barely begun to dissedt the lake derosits.  Well records 

irdicte as much ss 125 feet of wLconaolidetod riaterial 

above bedrock along the river north of Gulidhall and the 

river displays features buch as meander cutoffs, oxbow lakes 

and a wide f1oodplair which are typical of an old ege streazi. 

A s1i1ar channel pcttern occurs north of Colebrook but no 

well data are ev6i1ble, In this crea the stremu Is f1owin 

on varved clay. It appeprs that the depth of erosion in 

these creas is cont-o1led by a bedrock sill somewere (lown-

stream which has halted doincutting and caused the river to 

grde propressivily urstream. If trJs is the ccse, the bed-

rock floor of the v:lley must slope northward over a consid-

erale portion of the vlley and the productionof a glacial 

lake would have vequircd only a rnocievate amount of isostatle 

tilting to t o north (approximately 2j feet per 11e) 

There is no eidonce as to whether or not this lake was 

contiguous with t:ie lake which oceLpied the Connecticut Val-

ley south of the Fifteen Mile Falls reg.on. 

Glaclo-fluvial Deposits 

Glac!o-fluvial depo&its occur intermit Lently 5iOfl the 

Connecticut Valley rs Ka!e terraces. Trce rcminnt skers 

were noted In the Guildhall qundrer±gle, to cicrg &1 Stren 

nd the thIrd along Whe'ler tretrn 9  The ncst extcisivo rea 

o,f glcio-fluvial dosIts Is in Yellow Bogs w: ere a thin 

b1n1cet of au-sd rr2ci gr'vo1 covers several squre 	ler of 

14. 



the Avrii1 u.drst.gle. 

j?ossible Origin of the Yellow Bogs 
Pepr8ion 

The Yellow Bogs depression is s topogrsphic low cover-

ing spproxinetely 45 squcre rriles of the southwestern 

portion of the Avorill qudrn1o, the southeatern portion 

of the Islnd kond ruedreglo 	d the extreira northern 

portion bf the Burke usdrsng1e, 

This aoresion is unusual it. that it is floored by a 

rncssive qucrt., monzonite while the surrounding rim of 'i1ls 

is comosed of mrAFsedinents. It is not, owever, uninue. 

Nvers .(l96L.) 'ntions a aimiitr fehiuTe r,tortod in southern 

Quebec &nd western Maine and G.N, Boone (perEonci communica-

tion) reports & slmilr.z' p enomenon in cettrd vizie. 

Other grnitic rooks intiis area such na the quartz 

sysnite of the Monadnock pluton form toporpbio highs w,ile 

sti1 oti;ers such ce the Averill grnite a.pesr to have lit-

tle control of t 'e topography, uderly1ng both highs snd 

1 ow s 

Firice grsnttic rocks can obviously m.int&ln topographic 

highs in th14'egion, t e writer sees no possible exj'lsn'tion 

of the Yellow Bogs ueession though normil wecthering and 

stre. -in erosion or si i'ly by gLecisi abrasion. mc: only 

origin whic:: the writer can 81-;5St is one similr to th-b 

indirectly suggetod by Nyers (1961 4.) of unroofing of t e 

pluton 

The rnetcsedir3ents surrounding the .1nuon have been drg- 
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ged upw:.rd during iritrsion &rd presu cbly we:  - e Elso domed 

over the pluton. Such do!ing should ceuse jointing In the 

met;sedIent rendering th-m more susce;tible to glcIal 

plucking t'r' tie surrou - 'dIng rocks. The deression could 

have been foniisd Ps the jointed metesedinients over the plu-

ton were roded by iictl plucking while those surrounding 

te pluton were more reitent. By t-is zmechan ~, sm it is 

not neoe:ry to erode 1&rge quantities of tne quartz 

rnonzonite elnoc the current floor of te derreaslon should 

be epproximetely the upper ithit of t:e intrusion. 

The following cUegram Illuatrates t.e suggested mechaIam, 

1 	Y x 	x
y  x ) 

Before glaciation, jci ted metcsedi:ente overlying pluton. 

----- 

Y 
I 

- 

After gicciation, jcint.ad metEsci. e:ts reioved by 

glrclEl :lucking. 



P1rt FoDsilu in the Connecticut Valley 

ApproxlmDtely 	yards south of Columoio Bridge (Averli] 

qudrRng1e Vrved 1&ke o1ys outcrop &long the wcvt'4rn 

bpnk of the Connecticut River. These clays oont1n 

abufldant Imprints of 1etvss wich were earlier dosoribed by 

Lougee (1953)  who identified birch op].tr and willow letvea 

and & tundra flora of Dryas and heth. 
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FLEISTI.'GENE GEOLOGY OF TUE NOHT1ERN CHAM}LAIII ISLJkfl5S 
AND ALBUPG FRININSULA, VEENONT 

Willism F. Cannon 

The lalands of South Hero, Norti tlero, 1816 La Motte 

and :'iog Island andLte Alburg penziinsulr rL.e ganty from 

tke wster. of Leke CasplEin. The lazd nttains a rraximum 

eleve'tion of 275  feet on 3outh Hero or lO feet above lake 

level. Trc low, rolling topography is binketed with till 

and scittered ereas of mrine cisy with locally prominent 

areas of marine send E.ntl beach gravel 5  

Glc1etion 

Although rnuc of t e r'e is b1atkoted by till, oxpo- 

res s.dtable for fbrc studies are rare and fabrics 

were meFured et only two loclit-ies. These two fabrica 

have yielded oonf1ictng evidence as to the direction of 

ice ioveent. 

One fpbric measures v1oig ' recently excveted chn-

nel onì tie north shore of Gary Bay (North hero) indicates 

direction of flow from 1430 0 W. This is in accord with 

evidence from surrounding arers of a leciEl advriee frì 

the northest wic h.s been roer d to 	the Burg lngton 

glaciation. P; e second fEbric, owever, rnet4ured o the 

west side or Isle L ictte indicates a flow fror 3C ° O The 

fabric of ths till wca rie.urod Lt two c1o;ely spcced locrl- 



ities cnd botn localities yielded te same northwest Labric. 

1ost of the ncrterr Chariplsin Valley .&s been gi-

elated by ca ice advonce fror- the northwest but there isar ,  

also evidence rit sevorr4 loc&litiea of an ecrlier glacistion 

from the northseet. It is possible trat the till On Isle 

La ?4otte with e northeast fabric is a product of this esriler 

glacIation, but no direct j,roof of t is was found. 

T e till occurs on u hillside sloping towErd the north-

west -rd is as tiu& a 15 feet thick. The writer can sugff  

geat no reason why n older till &ould be preserved as this 

loclIty. The till is overliin by mcrine bepch gravel with 

no trace of a younger till between the grive1 and he till 

with the northeast fbrlc, 

An ic,ltorr,cte exl&nat.on is that the ice cdvance from 

the northwest was deflected fon its oourne by t LO tel ogra-

pic control of Isle La Motte and the lake basin to the west; 

a penornenon which does not aipear to be coon In this 

reçzion, eapsoifily F,  deflection of 60sa vould be reqzIred 

In this cse. 

The writer can offer no dlroct evidence aa to the true 

age of this till. It was noted however, that the till is 

unusually herd and co:'prct which itay indicate tht it has 

been overridden br a later ice advance. 

Only one et of trite wer found i the r ., t)- oe 

beIng on te nortn end of -og IslLnci. These were fcut'd to 

trend N2°W. 



Mariie HIstory 

The entire nreft was ooverd by to ChRrnplsin Sos Marine 

invseion and crrine depoit in t._o forL of lcy, srnd and 

grsvel bJ-nket rnuo of the surface. The clrys rre generalLy  

restricted to te lower sreas of te tocgrsphy, while bodies 

of send and grvel occur throughout the arcs. Te gravel 

bodies were Corred as beach deosits Drd comrecnly occur as 

barg and terucea 	The mcEt oxtensive beech depoo-its occur 

on the westen side of Lisle la Motte: where up to 30 feet 

of gravel is exposed without exposing bedrock. 

Fossils are abundant in the gravel and E e also local-

ly abundant in clay and sand deposits. The genera noted 

during the present survey Ere Sexacv. Nac(xE, and Mjt ilus. 

Several bariecles wire also found at one locality on Isle 

LP, Notte. 

1rwin (197) suggests tht 	o stunted cnd thin shel- 

led nature of many of t e fossils indiecites a lowered tem-

perature and salinIty -  of the sea water due to nixing of 

large quantities of glec1l meitwetor with thc ,  sea water. 

The Pre-&irlington t?istory of the Area 

/t robth 	I olnt on t e e&it side of Sout - :oro a wave 

cut cliff along the pret nt shordine e;poses a brown sandy 

till over1i1ng lake silt. T e silt has hignly contorted bed-

ding and the top foot of t' €- doposit is vardd wit thin 

layers of blck clay altertLng with L'yers of' lI-t 
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brown cut, It epecirs, therefore, thMt a lake occupied 

the Champlain Valley prior to the Burlington glaciation, 

Whether this lao ws daed by the cvriQe of the 

Burlington ice, during the retreat of an erlior ice v.dvpnoe, 

or was a n,tt.iral lake without hn Ice dorn cni.ot be d tar-

mined from thIs aingle epceure. 

On the west side of Il La Motto, at 	slightly higher 

elevation, a croas bedded gravel is e.•oeci beteath a ti:ii 

with a northeat fabric (discuaaed above), This gravel 

dposit is at least 20 feet thiek,. Is well bedded with bode 

dipping uniforly at about 300  to the east md cortaine a 

few faita hic - are probably ice contot atructhres. 

If the overlying till is consIdered to he a product 

of the Brlington glac•iaton, the pre :ce of an ice contact 

ravol body is not in accord tith the evidence of lacustrine 

doati 	&t Rcbliison Point. If, on the other hand, the 

till ionsithrod to be the i oduot of,  an earlier glaciation, 

the gravel may Indicate t 	absence of a po-glcc1 ci lake 

&5OCittd with 	glacIation. 	- 

1inham Dolomite 2rratice 

evarl bouldrs -of Dunham do1olte hi-ye been obeorved 

at t. e surface end .1on' heschc on houth Hero. The unnri 

forction occurs only to t a EJ5t cf tne . 	L In Thrust 

and outcrops only on the VeTcnt n1ai.uln, The -r.sance of 

these boulders on Sout Hero IaUie tea a giaciti dv-nce 

-iIth t- :esterly cor'j onerit of movenont ct 8cr'a tL:e I:i the 
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