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GLACIAL GEOLOGY OF THE IRASBURG QUADRANGLE
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: Intrddugtion

This quadrangle lies along the mtemauopn' boundary on
ﬁhé easgiflanklof tﬁe Green‘uountﬁinkg It is underlainfby
mot;?h&imentq of'eafly paido;oicAage:with s£:ike 8.8.'- s. Ww.
The folded ro&ki are 1§trﬁdéd by Dev;nian §f§hitic pl“toéiég;ﬂf
Twp.ﬁajof'strQams h@vé erd&g@ val;égé‘id#o'the,beéfqék;:?ihe_

aigsisguoi:fiows hdrthwgrd; in the ﬁestefh'pgfg; 2°_miie§ffr&ﬁffi?
ﬁoﬁell'to North Troy; ,Blaék*Riﬁgr CTOBSGQ:thﬂ‘koﬁth9§é§ P@rtf;

fhrough‘Ixasbq:glﬁnd;épvqﬁﬁry;ﬂ To the:ﬁést”pgithéiﬂ%&é;géﬁb;
rise the Green Mountains to 3800 f£t. at Jay Peak. Between -
the two valleys lie: the Lowell Mountains at 2600 ft. descending

‘gtadugily’norihéa;tﬁafﬁ tg ;akefunmphrehigoé'gtfsézﬁftﬁl§fti-2

:'tﬁde.'Jrhe‘tquggaphﬁAis.c&nt;olquiﬁy.ﬁﬁﬁgiitholdgy.pf;ﬁhé'7

Eeld
- /

bedrock as well as its structure. - 8ilicecus schists resist

erosion and stand as7hp1ands'Qhereas,phylliﬁidvaa§ caié§;g°“’;
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,' a.chisﬁl have fbeqn reduced to lowlands. The massive plutonica
stand as hills Aand. mountains.
Glaciation
| Till

'Till mantles the whole area; thin on the iﬁ;plands -w.ith
Lnnm)ﬁenbn rounded i;dg.i ofl bed:ock projecting th:ongh
~and thicker in the vgllegsi.-‘j" It ‘:l_-s a bnf.f coiored"g-iéiif tili .
.f;.:r, thg mosAt’-'paz'ft, through 'e'last and north of NeWportcente:

it has a more clayey composition .pzl'éba'bly from 'a'dmii.t\;.:'e. of

gqya”rri.dgi'e,r_t lake clays. The till :;i.s"-mdsﬁ-i;ly'_ b_é’sai- ti ll,dense
and compact, also known as emplacement till. In places; however

such as the s_b_nthupai: cornar of theareathe till isloose,

~ sandy without silt and clay and is thought to be abiation till,

)

: éravél'

. Kames and kame terraces abound in the area, In th

T

quoi valley kames occupy tha Eden IIotch, ‘at the southmgin

A

of the Quad;angle. near ‘th;a.'t:madﬁateré}of the river.
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north Lowell is on a large kame terrace, as is also Westfield, |
?roy lies ati.the south edge of ; mile-lo_ng area of _ka'me mot_aine. |
The 481ack River is flanked by kame terraces from the south |
bordex .o.f the quadrangle northward for 3 miles, and again

a xhj.le _;e_a__g_i:" of irasburg. A 1argé kame moraine a\rea of ér&vel ?
‘11e_s two m_iiés northwelt of Irasburg. | Km f'.crrac_fel: occur .
tothc éa;t and north of Coventry, and a two mile':aregl'::f;. .

A kame 'mér;ai.\ne' occﬁpiga the héadﬁte;é part ‘_o.f/__m;d Creek two -

miles south of Newport Center. These depos.:lf,s of .Qraﬁél ”

‘bave long supplied large amounts of ‘gravel for constrpction
purposes. Active pits display the structures of the gravel

Wani_ng _o_!_ the g_l(aeier o SR P

Stagnation
 No evidence has been found of belts of drift which could

- be attributed/halts in the ice margin during waning of the:



* (Pig. 00) The other half of the pothole must have been in the
stagnant mass of ice. 'If the ice had been novin% such a phen~

“omenon as ve.see would not have been formed. Such holes eroded
. call.eci "non]..;?x'pr §1aé:i‘aA1 milvls..' )

‘of newport genter. It is about % mile long and 50 f£t. high

It has & core of pea-size gravel over which is draped a blanket

On the contrary thers is abundant evidence of stagnation

. during the dissipation of the glacier. Kame terraces occupy

- "'

the valleys and many are seen on ,'upiand shoulders such as £h§§é~ .
two n;i}.qa east of Troy and on-e'milel 9325 of' I:ash\_u:g. A striking
bit 6f sc;\;lpture. produce;i bf a plunging tor;ant of meliwate; Q’;’Z[E ,
which cascaded down botvecn a :cl.itf-ef bedrock and a nass og L
cﬁggna‘nﬁ :lce in the valley ié _seen 1y miies’ nb:ﬁhe;af' of North -

Troy on east slope of the hill, as semicircular ‘p'otholesl":qgodea

' into the face of the cliff. They look like vertical grooves

8 feet across and 4’f‘e'evti'd_eie>p and maybe 15 to ZOfeethigh |

Lo~

t

by plunging meltwater streams are well-known in the Alps and = . ' i

© A‘small esker is seen in the Calkin pit,3 miles southeast
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of coarse bouldery gravel. The core gravel has been intimateiy

faulted.

Two glaciations

(l)A Burlington. Tﬁe last glacial advanee.of tﬁeAaf§a which

left the surface till.cgme from the northmest-as showQ by the .
 t111'£#br1c orientation (Pig, 00) as w§11'§p hy:tho ﬁén&,glaei;i‘
striae both within the guad;;hgle and in ggjaéeﬁt argas'iné;qdf .;

ing cénadéto the»gérth apd-n§rthM§;t; ¥ihi§_l;téAg%a?1§1 igjf?”
}Av#ch\frﬁm'éh;'hortﬁ+§s£udouﬁgléspﬂéoriéléﬁéé ;itﬁ};§§; §;é;f;1 j»;5 g

ignated the Burlington. (Stewart 1961, Stewart and MacClintock. ' ' .

N\

1964)

(2) shelburne. A mile southwest of Westfield a ledge of bed- -

5\"1ﬁ3;;;miﬁ*‘

. R

ghé§

‘rock in the valley lowland projects about 10

 rounding lake sediments. On its northwest side there are well- . .
- developed agriae.agdléiacLa; éfo@ﬁcqb&; 3d;§5qﬁf;§h&¥§?bséiﬁ;

‘the schistosity of the rock. On the northeast slope of this.

. roche mouton@ee’ﬁppégr‘glacial grédéei;.likeﬁisq crdiéipgf



Ya
. .

shistosity, bearing N. 30-35 E. It is a tenable hypothesis

that these latter were made by the earlier Shelburne ice.

) advance which were not desﬁroyed'on.the lee slope of the

- ledge by the overriding Burlihgtonvgiaéiatioh.

~ striae, on the bedrock, which trénd northwest showing that

-'~thn big’bbuldef was bféﬁght to ‘this fes?ihg ylicé}hy:§§§iiﬁp_“

 pentine to the northwest of this place, whereas there are such

',outc:oﬁa 5 6:*6'm11esAtoAthe ho:thcést of here::;(Séélégoi§g£9§14

Balanced Rock. Thrée miles northwesﬁ of Lowell at the 1500

foot contour on the east slope of the Green Mountains is a

spéctaculaf=disp1ay of glacial.iéfion.i'(F;g, 00) It'ié a

. big glacial eratic, 5x10x10 feet in size, of serpentine pre-. . '/ "L

caridusly_percheq °°,3,Prbtfﬁalh§,iedg§ °f_3¢hi§t.héd§o¢g.‘z-iﬁ:7

One end of the big ezatic Tests an two boulders, about a foot T

’ ;g‘ T"\

S __-_-:.).

in diameter, between vhich are visable glacial grooves gnd;;§1/3'g&'

ice from the"nofthueat, ;nbwuvbgkthgre‘arg npjoqtg§¢bs;6fﬁ§éi§a

).

Map of V‘Mt)’l%l) "It is therefore logical to propose thaf



this boulder was carried first By the Shelburne ice toward
the southwest and later brought by the Burlington ice

- southeastward to its present resting place, o

4:Adjacgnt areas. fhe Memphremagog éuadrinélé»td the east o
-contaihs.striae and tili ?ébricsAfrqm thé northaasf #s-well

as those f;-_om the northwest. m’n aQy Peak quadmgh on t}u

| ygst.disp;ays northeast striae near the northeast #a#e ofv 
 391videre Moﬁhtgi#. ggg_three miles'hogtﬁwagg Qéinogéi;t!ﬂ;  %vf£T?,
;;nd ngﬁﬁroéq Buri;ﬁéﬁon\sﬁrigg aﬁé!g%il_fabtigg;u ihe-ﬁé;qﬁ#é#;?.;fj‘

/_',

"qﬁgdragglg.tdjthggsoqth L;kbﬁiséfcbntaing bdtﬁ-gtfi#e,ahdijﬁa"u':

‘itilljfab;iésjof Shélhﬁrn§ and~Burlingfoufglhﬁiiﬁigng;Vg?hg;gf‘;yv[?s.
" fore there is good evidence ;o“dgmbq;trsﬁpitib'qlqci;é@on!jpfir

- Lake Sedimentl;;" -

- :'nuring_ghé wahidg-;éagé; of the lag§f§13§iat#§nfofit§gj
:eéipn lce-dagged lakes occﬁpiéd'ﬁha'vailﬁji}gatfshbwn by

~

aladugéfin°'39dimﬂntl-‘ This sédimenﬁ'cu§s£§£s_o:'qlay;\§$;§Y'
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él.ay.' s:l.lf. and sand., 1In many'phcu the glay, gi_l.t ynd' sand
is well .enéug'h laminated between coarse and giné layers to E
"be known as varved clay, An exposure of such vamdvclqr}»
1S tﬁét high is seen a,lox;g‘ the hi’ghvay on north sidc ol,tk Mud
Creek a mil.e gna' half n:_orth\n-tog ljowpért gen.'tgi-._f This ..m_y_'
clay tonu t.mc.a i.nth. lmdc:eok val.l.cy betwaon kwport
- Center and North Troy @Qre ‘they mrgo wi.thaimilar terrace.

A

surfaces of the terraces are ‘commonly composed of pebhlymd

vith silty clay exposed on tha lowes siopes of she Serrs
This pebbly sand cape terrace reamante sli the vay S0 she
south adge of the map.  Similary in Black Rimes valley ke
south o the edge of the map. Toe presence of pebbly sand

on the surface of thé terraces suggests wave transportat

, 'd\gu-i.ng lhoaung ltago:~u‘ tho lake %! cvoro draine;!. Strutod
houlders are found in the lake silts at my places thow:kn

'



them to have beenj;afted to their present lqéaligy in icehérg;-
cal§ed ffom'thé'iqe edge to the north which was Aémming the lakes.
One quarter mile éouthwest of Coventry many such boulders are
seen in road cuts‘ané‘on'surfacé of silt terraces. 1In placeq,
field#_are stregnAwlgh these-ﬁdulderé.left by erosion of tﬁé '
silt; ‘Augir‘bOI#éQs-hhby that thes;.hould;rs 1ie on QLIF j"
.to_the‘4'ft. depth of the auger atﬂleast. ’simiiar g;}ﬁ la#e_égéi-
4§ént té?raées,.bggﬁ nb?ty and'west of Né@éo:ﬁAki#§£4§§§; o£:f;
_Irgébﬁfg-dép)'ahyw ;nhunéréﬁle;ée;fgftéd_sﬁfiétéaA§6;%§eféhf_;i

in excavations for wells and for basements of new houses.. This . =~ '

| Erosiqay'_'-' i -4.__ e » - . R o fflllii ;f}:Hf’:‘ 
'Tﬂz-lakg,sedihehta are qncdnﬁdii@#téd.'dfgcpurie:;an&i
are easily erpded‘by st:éapg,ahd élbpéwash.y'?shafrégﬁiiiiQ'

postélaéial;tim. before vegeé;ﬁion gtibiliied'tthsléﬁSq.#hé



. southwéstfcf'zgésbntg hiejgépd éﬁaﬁpies:fsipcé:}heﬁé;ﬁbnqgf'

 beiow1the'ieye1 of sﬁiiouhdihg lake'sgdiqéhtéaVtheY"ééﬁld onl
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lake sediment was extengively d;saected ﬁo e#poée the unda#
;&iﬁg élaciél drifg,%nd élso ledges of bedrodk? Whare_lake..t
éediments puried'kAQe-and-kettie topog?aph& of kame moraiﬁe
a;eab; undrained areas were fillé& with sediment and iater
cut‘into dendritic a#reém pattérné exposing silt, élay,saﬁd.f'l
and gra;b; in a hewiléoring pattern, _nowivgr.;théfé'a?ufma;j:;ﬁﬁ;: 
plgca;'wﬁere the.kétﬁle'ﬁq;es oé thélkaﬁetiréaq g;te'ﬁoﬁ fiiiéd;

and today contain kettle lakes. Smith Pond and Sargant Pond, " = . . -

‘A

N

two miles southeast of Newport Center; Cotter Pond, two miles” = .

Toway

 have :@miinédfunfiliﬁd igqau.q

ﬁts_stillnpt§-e§§ dn£1hg‘thg 18k§!q§#§g§i}~a§§ ma;tca

ice-block depressions are much faulted, accomplished as bur:
'~ ice blédksvmbltod dd£; _(r£§ bo), We would think ghgn offthéz

' lake episode as of relatively short duration. ~ . -

the ice block which formed the:

N .

‘out only.

after thé;lake epiaod¢‘waa\§ver. ‘Lake:sed$ﬁénts ipigﬁd;fiﬁﬁkigqﬁ
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" top at 1140 feet altitude. These 'two deltas have typical

'respectively of 80 f£t. and 40 ft. (Figs. 00 2nd 00): A well
formed.gravgl,heéch'ridée.aﬁoutfk miléxlbné;ii‘seenfé»@¥1§s

bouih southeast of ﬁ@ﬁﬁfiald»e;st:6f}uipgilqnoi #1§§f{inf§ﬂa

- Lake Levels.

Shore-line features are the most significant ones to

‘establiéh_lake levels. Beaches, wave-built horizontal beach

ridges and gravelAba:s-are-very useful evidence, but tops of

deltas in this area have proved to be the best evidence since

‘they are easily recognized among oihar.g:aval';nd iind_dopo:iin.
Two such dglt#s,are'féund in this quadrangle. One, in the

‘Black River valleyidAmiies”séuthﬁest.of Iraéburg‘oh.thé eé?ﬁ-{ff;

(S

'slope of the Lowell Mountains, 1 mile west of Brown School, - =~

stands'at"ll40.£¢ét ,altitu&e‘byTthezmap'éqh;oﬁ:é;itﬁgfééﬁéhd

7

| ‘delta, which is two miles southwest of Westfield in Taft Brook. ' =

on west valley ciépe:ot"ui#siaﬁgoi.vailcy'aisaxatindséﬁitﬁz#gﬁ
T R e e

lobate pattern and foreset bedding of the gravel ﬁiﬁhfémpligﬁdé7»5f:““

T .
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valley of ﬁinéral spring brook.-»lts aliitude:is iikeQisg 1i4b
feet. Where Hazen Brook; 1.7Jﬁiles noréﬁlyest of Lowell,
issues from its deep narroy ravine in:oAthg.capaceous7u4ssisquoi
Vailey it has déﬁonited deltéic gravels withAflat tbpégtvgravel
gt'ioso'feét.acéording to the mapf Tw6 lobate leQéls‘io the
east stand at 1000 :;qé:nﬁd 980>§o;€.}lThia-deltaa;eqnp'to'ﬁaﬁé
acc;mulateg dur;ng-a lpééxihg aﬁaﬁé of the hiéﬁ'xake; 'BeQefthég o
is coﬁéinéing}eViaeﬁq§ 9£.ajlé#e'igvel-ggftse:§gééép£:élg;?;£§;1§§2;i

' of about 1140 feet., -

Béldw'ihié.levéi :émnantéﬂ65{iacusfkiné sed;ﬁé§t§jéieftb

_ be_found in all the valléys. Certain lake features at lower .
‘levels may be mentioned as part of the lake history. A grave

. -9f_IDw§11; exﬁb;e_. 5;?;«‘.:05- €§ to70feeth1ghghowinga

‘deposit is overlain by 15 feet of fine horizontally-stratifie
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