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The Bennington Map Area includes the Becnnington
15 minute quadrangle and the Veormont portions of the
Hoosic Falls, North Pownal, Berlin, Williamstown, and
North Adams 7% minute quadranglos.

The Qriter studied this area during Junec and July
of the summer of 1966 as a part of the surficial geology
mapping program of the Vermont Geological Survey. He
was assistecd in the fiecld by Kenncth Becm.

The surficial gceology of this arca has bcen coxamincd
and discusscd in a cursory manncr by scveral goologists.
Hitckcock at al. (1861) notod tho southeast movement of
"drift" across the Grecon Mountains. Thoy inferrcd this
from observations of southcastcrly displacemcnt of Che-
shire Quartzite and Stamford Granitc Gneiss (part of the
Mount Holly Complox) from the arcas of outcrop of thesc
formations. Thoy also postulatcd that tho quartzite
found west of the outcrop arca of the Cheshire was
actually Potsdam Sandstonc from New York,

Taylor (1903) studicd the southern half of thc area
and described morainic systems which he felt werc cor-
relative from valley to vallcy. Taylor (1916) dos-
criboed the deposits of glacial Lake Bascom in the Hoosic
Rivdr Valley. The highest water planc of Lakc Bascom
was at an altitude of 1125-1130 feet. Taylor suggosted
that therec were later, lowar stagos of this lako with

water plancs at unspecified altitudes.
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Burt (1932 a,b) felt that crosion in the Vermont Valley

was minimal bccausc of the prescrvation of soft "Miocceno"
kaolin deposits bocneath the drift. He felt that the

tills and gravels of the vallecy had been "let down"

after melting of a stagnant block of ice. Cl.E. Gordon
(1941, 1942) suggosted that tho ice occupying the Vermont
Valloy during decglaciation down wasted in stages lecaving
definite terrace lovels along the valloy sides, MacFadycen .
(1956) stated that the cxtensive gravels of the Vermont -
Valley werc deposited as coarse lake sediments in a pro-
glacial lake, The Glacial Map of the United States (1957)
outlines the outwash doposit at Bennington and another
"outwash" deposit in tho Vormont portion of tho Hoosic
River valley, The sourco of this information is not

indicated.



PHYSIOGRAPHY

The physiography of the Bennington area consists of
three distinct ptovinces (Jacobs, 1950). The VYermont
Valley forms a prominent topographic low, bounded on the
west by the Taconic Mountains and on the east by the
Green Mountains. To the south, the Vermont Valley dices
out near Pownal wherce the Taconic and Grecaen Mountains
merge into a continuous highland. Thé Green Mountain
front rises as an abrupt scarp on the cast sido of the
valley, The Taconics rise morc gcntly on the wost side
to somewhat lower altiéudes. In the southeastern quarter
cf the Bennington 15 minutc quadrangle the North Branch
of the Hoosic River cuts a deep valley which separates
the Greocn Mountains from their structural cxtcension,
the Hoosac Mountains, The maximum rclief of thec arca
of interest is 3248 fcet.

The present major drainage of the arca is by way
of the wa}loomsac and Hoosic Rivers. The Walloomsac
flows almost cast-west, cutting a gorge across the
structure of thec Green Mountains, After leaving the
mountains, it flows west through a broad trough in the
Taconics and into the lowlands of the Hudson River
Vallcy. The Hoosic flows northwestward through a gap
in the Taconiecs and joins tho Walloomsac in the Hudson
lowlands. Both strecams arce transversc across the struc-

turc of the Green and Taconic Mountains, Minor stroams



generally flow parallel to the strikc of the structure,
about north 100 to 20° cast.

The Boennington arca is lightly populated, Tho major
"industrics" are tourism and logging. Iron was mincd from
tho ochre dcposits in the late 18th and carly 19th cen-
turics, Cocramics and brick manufacturcrs utilized the
kaolin and lacustrine clay deposits of the Valley until
the 1930%s when these activities wcre largely abandoned,

The bedrock geoliogy of the Bennington arca has been
studied by MacFadyen K19§6) and Skehan (1961). Thrce
very distinctive bedrock tecrranes exist in the region.
Thesc corrcspond closcly to the three physiographic
divisions mentioned above,

Thé Taconic Mountains arc underlain by the Walloomsac
Slate and tho Mount Anthony Formation, Tho Walloomsac
Slatec is typically a carbonaccous, sericitic, blﬁck
phyllites The Mount Anthony Formation is a grcen,
chloritic-muscovitic phyllitc, Both formations are cut’
by numerous quartz veing, Vein quartZNFragmonts and
boulders of these formations make very distinctive indi-
cators,

The Vermont Valloy is underlain by carbonate units
interbedded with quartzite, Differential erosion of the
predominant carbonates accounts for the relatively low
altitudes of the Vallcy., 1solatod hills in the valley

are held up by Monkton or Cheshiro Quartzites. Ths
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abrupt scarp of the wost front of the Green Mountains

is formod on the Cheshire Quartzites The Cheshire is a
firmly induratod, buff-wcathering quartzite which sheds
spheroidally~woathering bouldors bocausc of the closcly-~
spaced, rectilinear joint pattern in the formation.

When found as erratics or in river gravels, the Cheshiro
boulders commonly display croescentic fracturc marks.,
Boulders derivaed from the Choshirc also make distinctive
indicators,

The core of the Green Mounbains consists of the
Procambrian Mount Holly Complex, coarsc to finuv—grafnad
granitic gnuisses with pink or white feldspars and
abundant biotite, Choshiro quartzito is oxposcd in
isolated outliers on top of the gneissos of the anti-
clinorium, and Cheshire crops out on the ecast flank of
the gneissic core along tho west side of the valley of
the North Branch of the Hoosic River, near Stamford,.

The structurc consists of a scrics of elongate
anticlinos and synclines with axes tronding north to
northeast, The major structurcs arc tho northoast
trending Gresn Mountain Anticlinorium and the Taconic
thrust shoet., The northecast trend of the structurc
causcs tho stecoply~dipping bods to have a genoral
northoast-southwost outcrop pattern. This situation
affords oxcellent opportunities to detorminu ice-flow

directions by tracing indicatar fans dcveloped in tha



lea of source areas of distinctive lithologies., The
structure also imparts a northeast-southwest grain to
the topography which may have had important influence

on the flow directions of thin, yet active ice.

GLACIAL GEOLOGY

The most extecnsive type of drift in the aroca is
glacial till. This matorial is disposed as a thin,
discontinucgus shcet on upland surfaces where it usually
does not cxceod 10 fget in thickness. In valleys, on
the othor hand, the till may attain a thickness of
30 fect or more. In tHe Vermont Valley, considerable
thicknesses of drift have been noted, but most of the
fill appcars to be glacio-fluvial or glacio-lacustrinn
in origin. Few natural strcam cuts cxposc till in the
Vermont Vallecy and no cxposurc of greater than 30 fect
of till was noted west of tho Grecn Mountain front,.

A woll, located 0.25 miles south of Shaftsbury Center,
reportedly penctrated 146 foet of unconsolidated matcrial
which, judging from thc position of the well at the

crest of a hill, may be largely till,

Two types of till occurring in the Bennington arca
are a silty-claycy, dcnse "basal" till and a sandy,
compact or loosc till with a low silt-clay content,

The lattcer dcposit has becn called "ablation" till by
Stewart and MacClintock (pcrsonal communication, 1964,

1966). Tho prescnt writer feels that sandy till is a



botter namo and one that uwvoids unwnrranted genctic
implications. The degrocec of compaction and marked
fissility (even in upland areas) of thoso tills indi-
cates# an englacial or subglacial mode of deposition,

The sandy texture of the till secms to be characteristic
of areas of high reliefs The rolative coarseness of

the till also may rosult from derivation from crystal-
linc material and/or coarso-grained or highly indurated
mctamorphic formationss Wator played only a limited
role in till deposition.

The Walloomsac Slatc is tho only formation in the
Bennington rogion capablce of producing a clay-silt-rich
till, Dense, silty basal till is found only in valloy
bottoms, and even areas undcrlain by fine-grained
phyllites or limoestones arc often mantled by sandy till,
In two localitics very clayey till is oxposed in closc
proximity to lacustrine clays. In the old Lemieux
brick pits at the southeastern corner of the ci%y of
Bennington, ice has overridden lacustrinc clays and
deposited a dense, clayey till., One mile north of North
Pownal an apparently similar procoess has produced a
dense, clayey till,

Two types of icec contact stratificd drift occur
in the Bennington arca: oskers and kames. Eskers arse
very common and woll developed in the Vermont Valley.,

A prominent esker morse than two miles in length is



developed midway between Shaftsbury Center and Trumble
Mountain. The esker ridge is discontinuous and bifur-
cating., Gaps in the ridge are cerosional, This esker
fed the great kame complex developed at the western
base of Hale Mountain when the front of the retreating
ice stood across the valley, just south of Shaftsbury
Center,

A short esker is developed across the valloy of
Furnace Brook about % mile south of Buck's Cobblc.
The eskor deposite blocked the brook after retreat of the
last ice and ponded a small lake behind it until a
gap could be cut in the barrier, The lake stood at
about 1180 feet and drained southward around the western
end of the plug. i

The South Stream Eskcr begins about two miles
south of Bonnington and is traccable for 34 miles in
the valley of South Strecam to the vicinity of Barber
Pond. It is associated with hummocky kame material along
its length and appears to have had scvoral tributarics
flowing into it from the wostorn slopes of the Green
Mountains. Another eskor complex is developed along
Ladd Brook and its tributarics one mileo NNW of Pownal.
In the valley of the North Branch of the Hoosic River
two small oskers arc developed 0,25 milas southwest of

Stamford and two miles north-northwest of Stamford

(Taylor, 1903).



Kames are mepped in thres phascn: isnlated kames,
kame moraine coiulaxns, and kame tomuecese The criteoria
fpr recognizing thes2 ceonusits variad. Presenre of
slump structures comhircd with <orsc-uctional topography,
geomatry ofvthe body. gross so=nting, prascnce of stri-.
ated pcbbles, and topographic position were considered
when mapping any coravel body. Constructional topography
and gross sorting werc the most commonly used critoria
in this arca because of poor cxposures or lack of
evidence of slumping.

Hummocky kame complexecs are common in the Vermont
Vallcy. A larqgo, clongatc mass of gravel fills the
valley of South Stream from one mile south of Bennington
to approximately six miles south of thec city. The
surface of the mass is hummocky and it is associated
with the South Stream ssker, as notaed above, Few indi-
cators of current direction were notod, but the gonsral
trend scems southerly, in the sonsc opposite to that
of the present drainago. Limitcd arsas of outwash
"gravel and lacustrine sand arc probably included in
this doposit. Tho presence of thec esker and continuous
disposition of ice contact gravels on the valley floor
suggest that the valley of South Stream was occupied
by a tongue of stagnant ice after the hills surrounding
the vallecy had becn doglaciated, Since the valloy of

Jowett Brook, which parallels South Stream one milc
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to the west, cortains very little ire nurlzsi debris

and is in largn par* a clean hedrorh gange, Shie inc

block must have beer: canfired tc thn 3nuth Stveam valley,
The ice in the zone of stagnaiior cculd rot have excecdod
100-200 feet in thickness and would bhave formed a body
roughly five miles by ono mile by 20C foet,

Local thickening of thc gravel at Busihnell School
and in the vicinity of Barber Fond might suprort the
concept of sporadic slowing of narthward reticat of
an active ice tongue as visualized by Taylor (1903).
Taylor corrclated such drift thickenings Ffom_valley to
valley assuming that the ice retrecated at similar rates
in adjoining vallecys and formed correlative recessional
morainas. Although Taylor recognized features of this
type in the Bennington arca, the evidence 66r retrecat
and poriodic slowing of an active ice tongue south of
Bennington is woak,

North of the Walloomsac River, thce deglaciation of the
Vermont Valley has quito a different aspect from that of
the valley to the south, Two main bands of kame moraine
complex can be traced morec or less continuously in an
east-west dircction across the vallay.

The more southerly system, the Harwood Hill moraine,
appears to mark the position of an ice front of a lobe
of active or actively-rctreating ice confined to the

Vermont Valley. It is arcuate in plan and is traccablo
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from near White Chhpel on White Chapel Noesc, wostward,
around the sastecrn ard southern flarks of Harwood Kill

to a point on the south slope of 3inchan Hill in North

Bennington. The moraine is a hummocky gravel mass

which averages less than a half-mile in width, The

composition of the gravel is very closely related to the

underlying bedrock units that the moraine crosses,

This indicates movement of the depositing icc along the

bedrock (and topographic) strikee. A movement from

100-200 gast of north is inforred becausc there is little

lateral transport of material across striks. The best

exposures of ice contact qravels arc at present in the

extensive pits on tho cast side of Harwood Hill, It

is here that the moraine has its strongcst development.
The Hale Mountain cross-valloy morainic system is

devoloped one milo north of South Shaftsburye The

matorial is mostly ice contact gravel of cither kamic

or ice contact deltaic origin. Thce mass occupies a ong

mile wide depression a few hundred foeet west of Trumbull

‘Mountains Tho morainc oxtends from the vicinity of

Trumbull Mountain southward to its best development on

the west slope of Halc Mountain, One mile waest of Hale
Mountain on the southeast slope of West Mountain is

a morainic, gravelly mass which seems to form the west
side of the "loop" in the moraine. Topography devsloped
between the two areas suggosfs a thickening‘of drift
which may be till or gravel. As in the Harwood Hill

moraino, there is a strong influence of local bedrock
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in the deposits. The sast part of the moraine is pri-
marily quartzite-limestone-dolomite gravel, and the
west part is a dirty shingle gravel derived from the
Taconic phyllites of West Mountain.,

The two cross-valley or "loop" moraines described
above are very similar to those occurring in the trough
now occupied by Lake Memphremagog in northern Vermont
and southern Quebec. In the Vermont Valley and in the
Memphremagog basin the style of deglaciation appears to
have been northward back-wasting of an active ice tongue.

Other occurrences of kame material are spotty in
the Bennington area. There may be some ice contact
gravel along ths western slopes of the Green Mountains,
Topography on the lower slopes in many locations appears
constructional up to altitudes of 1500 feet, The heavyy
trese cover on the slopes may obscure considerables kéme
terrace and esker deposits,

From an area one mile egast of Glastenbury Mountain
south to Mud Pond on the Stamford-Woodford town line
a topographic low is developed on the gneisses of the
core of the Green Mountains, Within this depression,
the topography is hummocky with many small, undrained
deprossions. It appears that most of this’topography
is constructional and that the drift herc was doposited
from a block of stagnant ice which occupied the depression

after the surrounding highlands had bgen deglaciated,
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The few exposures of drift examined in the basin showad
either sandy till or sands and gravels of ice contact
origine Thers may boe a great deal of gravel in this
area as kamps are commonly found in areas of widaspread
stagnation elsewherc in the state,

The map unit, "outwash", as used in the Bennington
arca ombracos all gravols of demonstrably fluvial origin
which, either becausc of elovation above the prescnt
drainage or because of gravel sizos requiring depoesition
by strcams more compstent. than those existing today,
are thought to have boen deposited in meltwator complexes,

Two extensive areas of outwash arc mapped in the
Vermont Valley. The city of Bennington is built on the
most southerly of these; an extonsive flat extending
from the vicinity of Woodford Hollow to a point Hiroctly
north of 0ld Bennington. Tho flat is composed of an
unknown thickness of crudely stratified, imbricated
boulders which, east of Bennington, commonly reach
diameters of six feet. The boulders contain a high
‘percentage of percussion-marked Cheshire Quartzite
with much gneiss from the Pre-Cambrian core of the Green
Mountains., Shingling shows current dircction from
cast to west., The coarse boulder flat disappecars
under youngor lacustrine and alluvial sands at 0ld
Bennington, This is the only location in tho map area

where noticeable amounts of material from the Pre-Cambrian



outcrop arca have bour coiscn L ntey Cac voredant Valleys
i.ce wherec cast to west c¢-arsprit nns ococurred,s

On the north sido of Waituonsac EBrnuk necar the
powor sub-station cast of Bennirgton {here arc a scries
of scections, thc most waosterly of which shows a coarso
outwash gravel similar to that in thc prescnt flat,

Tho gravel is imbricatod and contains large, four-te-
six~foot boulders. It is exposcd about 20 foci above
tho presont flat and is overlain by 20 foot of till.
3 foot of varvod lacustrinec san”s and silts which arc
capped by 6-~7 feet of till. Gneissic boulders arc
numecrous in the gravel, Both tills contain a high
percontago of Taconic phyllites and no gnciss. Their
fabrics arc strongly suggeostivn of doposition by ice
moving from the northwest, Both tills arc oxidized and
calcaroous and tho lakc scdimonts separating thom arc
calcarcous. Thosc obscrvations suggest that at lcast
two and, if thc outwash is considercd, threoe glacial
cpisodos affoctcd this locality.

From one mile south of Shaftsbury Conter, on the
cast side of Route 7, an oxtensive outwash plain is
develcped. This featuro passos southward through South
Shaftsbury, past Lake Paran, and forms tecrraces along
Paran Creek south to the point where it joins thoe Wal-
loomsac ftiver, The outwash follows no major present
drainage bul forms a "train" 34 miles long by % milo
wide. 1t starts on thc distal side of the moraine at
Halo Mountaine Inm this vicinity very coarso, angular

boulderg.o¥er f (e £ine cands and cloys of +Hie proatocio
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lake, The gravel becomes finer southward and in theo
terraces above Paran Croek, just south of North Ben-
nington, the pebbles arc small with a ono to two-inch
maximum dimension., The outwash is largely decposited
over lako scdiments and forms a cap 15 to 25 feot thick
ovar the region, but northcast of Lake Paran, tho gravel
rests dircctly on bedrock.

A discontinuous outwash train_{s deviloped from
Heartwellville to Stamford in tho valley of the North
Branch of thec Hoosic River. Its charactcristics are
similar to thosc of tha/flat at Bennington; large
boulders form a flat valley bottom.

There is probably a good doal of outwash in the
rivers and streams in the Green Mountains., Bocauso of
the normally high gradicnts, it is difficult to doter-
mine whother the flats in those narrow valloys arc truly
valley trains or modern alluvial fill,

Glaciolacustrino sediment is poorly dcvelopod
in the Bennington arca., Lake sands and silty clays arc
known to underlie theo outwash complex between Hale
Mountain and North Bennington, Exposurcs of horizon-
tally-bedded lake sands lic under a 15 foot cap of
outwash whore théltrain hcads, Elscwhere, at South
Shaftsbury, lake sands and clays aro buried under 25
foet of outwash, Lake sands and clays arce exposcd at

the west end of Lake Paran, Mr, Welling and Mr. Couch
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of North Bennington rceport numerous occurrences of
clay around the north side of Bingham Hill in North
Bennington, Since this area is relatively densely
populatod, many clay exposures have been concealed by
landscaping; and the true extent of the lacustrine
deposits is unknown,

R. Behling (personal communication) reports that'
scveral wells in Bennington have cncountered 80 fect of
clay under 30 feet of outwash, The clay rosts on an
unknown thicknoss of gravgl. This sequcnce would be
suspected from the relations in the section east of
Bennington as described above, Lacustrine sands and
silty clays appcar at the surface on the south side of
the Walloomsac Valley in Papoer Mill vVillage. Nothing
is known of their stratigraphic significancc,‘but they
do not occur above 600 feet. Patches of lacustrine sands
and clays were noted just wost of North Bennington and
north of the Walloomsac River to altitudes of 680 feet.

A thorough search would probably uncover much more lac-

*ustrine scdiment than has boen mapped in this area,

Small patches of lacustrine or wind-blown sand
occur along Whitc Chapol Road and around the State
Soldicers! Home reservoir, On the south side of Walloomsac
Brook, just east of Bennington, declta gravels and lac-
ustrine sands are decvcloped at 900 feet. Thesc may

correlate with the large ice-contact deltaic mass at
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900 foot on the west flank of Hale Mountain. If this
correlation is correct, it would indicate the presence
of a short-lived, proglacial lake in the Vermont Valley
associated with the Hale Mountain moraine,

Taylor (1903) proposed the hypothesis that during
deglaciation a large lake stood at 1100 fect in the
Hoosic River Valley. Hec first named this Glacial Lake
Hoosic and supposcd that tho outlet was noar Pittsfield,
Massachuseotts. Later he adopted the name Glacial Lake
Bascom. Thec present stu@ics confirm the presence of
an 1100-1120 foot lake level in the Hoosic Valley and in
the valley of the North Branch of the Hoosic River,

In Stamford, Vermont, the outwash plain of the North
Branch plunges beneath lacustrinc pebbly sands and silts,
Beach features are well-devoloped at 1100 feot on the
Stamford golf course, and a small declta occurs at
1100 foeet on the opposite side of the valley. One half
mile cast of tho Hoosic River on the Vermont-Massachusctts
border there are well-decvecloped gravels in the form of
beach ridges at 1100 feet. They are surrounded by
lacustrine sands and form crescentic-in-plan, 15-foot-
thick deposits over unoxidized, blue-gray till, On the
southwest flank of Mount Anthony, two miles north of
North Pownal, there is an isolated declta at 1100 fect,
One quarter mile south of Barber Pond a large

gravelly-sandy mass with westerly-dipping deltaic
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foreset bedding stands at 1200 feet., It may represent
a delta built into an ice marginal lake which occupicd
the depression in which Barber Pond and Pownal Bog aré
now situated.s Eight-tenths of a mile west of the dclta
front, on Witch Hollow Road, a decep, abandoncd bedrock
channcl hcads at 1200 fcet. At this point there is an
abandoned water-fall and potholes are cut decp into tho
valley sides, If icc rested against the northwest
flank of Mann Hill and fiiled the valleys to the north,
this gorgo may have formed the outlet of the small

lake into which the delta was deposited.

"Fluvial gravels", as used in this rcport, arc
gravoels of uncortain origin which form terraces abave
the present flood plain of 2 river and worec products
of normal fluvial processos, rather than deposition
by glacial meltwater strocams. They aro not modern but
wore formed somaotime between the last deqlaciation and
the present., In the Bennington region thoy are mapped
only along thec Hoosic River (north and south of North
\Pownal) and along the stroam in Shaftsbury Hollow in the
northwest corner of tho map aroca., In the Hoosic vallay
an unknown thicknoss of well-sorted gravel caps lacus-
trine sand and clay terraces, The gravel is fine with
no pcbblaes exceeding 4" to 6" in diameter. North of
North Pownal at lecast two of thesc torracos arc developed,

one above the other. Tho gravel is imbricatod and
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indicates currcnt direction similar to that in the
modern Hoosic River. Those gravels must have formed
while the river was flowing over the lacustrine deposits
left after tho draining of the last lake to occupy this
valley., Tho river has since cut down at lecast 100 foot
below the highost terrace and now flows on bedrock.

The crosive nature of tho lacustrine sediments hecre
indicates that only 2 short timc would be needed for
this amount of downcutting. Thus, the gravels arc
probably not much younger than the lako sediments they
overlic, The Shaftsbury Hollow gravels form at least
two terraces above tho creek, They probably overlic
lacustrine sadiment also, but thore 'are no cxposuros
(in Vormont) to indicate this.

Paludal deposits arc mappod as swampy arcas which
have been collecting orgdnic matter duc to poor drainage.
Usually organic matcrial was mapped as paludal if it
axceedad tho arbitrary figure of three fest in depth,

Most of the paludal areas in the mountains werc not

>checkaed becausc of theoir inaccessability, and some of

these may only be thin alluvium daposited behind beaver
dams. Ncar Barber Pond thep is dovoloped 2 9-14 foot-
deep bog referred to locally as the Pownal bog. This
has been excavated for peat and displays marl layers
mixed in with the peat at thec base. K. Beem found

some bone-like material hero and it is entirely possible
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that, if the maperial is really bone, more vertebrate
remains could be uncovored., Radiocarbon dates on the
organic material would bc of doubtful significance as
the bog is decveloped on limestone and partially dis-
solved limestone pebbles were found in the basce of the
deposit.

Alluvium was mappced as the organic-rich sandy-silt
or pebbly sand deposited on the modern flood plains of
strecams and rivers.

Extensive "kaolin" decposits underlie tho Vermont
Valley, How much of this clayey material is truly a
kaolin is conjectural because there are also buried
lake clays in theo valley. Most of the occurrences of
this material have becn doscribed by Burt (1926, 1928),
and the kaolin has bcen considcred to bec of tertiary
age, correlating with the Brandon lignitc. Many re-
cently-bored wells have egncountered clay or "red occhre",
particularly in the valley of Furnacd Brook, 0One milc
west-southwest of Harmon Hill at theo White residence,
a well allegedly has been drilled through 300 to 400 fect
of clay. The clay is at the surfacc of tho knob at an
altitude of about 1200-1260 foeet; there is no till
over it, Two bhundred feoot west of the knob, bedrock
lies at shallow dopths undor 0-3 feot of till., The clay
is buff to whitc and appears to be kaolin. Thec lack of

till cover, great thickness, and topographic position
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suggest that the clay may have been emplaced subsequent
to the last glaciation ~ possibly hydrothermally along

a fracturs or fault zone in the Cheshire quartzite.

STRATIGRAPHY

After mapping this area, the writer has inferred
at least two distinct phases of glaciation in southwostern
Vermont, The data, in large part qualitative, on which
this assumption is based, are primarily of three types;
till fabric, striations, and indicator dispersal.

Till fabric was measured at 26 locations in the
Bennington area. The majority of thesec werc measured
in the Vermont Valley, Figurc 3 shows the rosettos
constructed from two-dimensional pebbleo oricntations
plotted on a base map. The Harwood Hill morainec is
interproted as the torminal moraine of an ico lobe that
was active in and confined to the Vermont Vallecy. The
fabrics measured north of the moraine show a tocndency
to be orionted NE~SW or NNE-SSW. Fabrics taken in most
other areas near Bennington are N-5, NW-SE, or E-W
trending, No striaec ware found in tho map area north of
Bennington to confirm or disagroc with the fabrics.
Very strong (NZOUE) striaoc were found near Manchester
Center by R. Behling (pecrsonal communication, 1966).
These striae are precisely parallel to the valley.

Three sets of striac having azimuths of from
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NSZOW to NSUDw.were found in the valley just south and
west of Bennington. The striac arc very strongly
developed at thesc three localitics. Stowart (1961)
shows an additional unlocated NW striation ncar North
Pownal, Vermant.

The tracing of indicators seems to have clarified
many directional problecms unanswersed by striations
and fabrics alone, It has becn noted above that the
lack of gneissic material south of Bennington suggests
that no ico passed south of tho city after deposition
of the buricd outwash cxposed in thoc power station section.
This means that the prescnt outwash flat at Bennington
was associated with an icc advance which did not oextond
south of Bennington. O0n thc cast side of the Vermont
Valley, south of Bennington, the till contains a veory
high content of phyllites and vein quartz, This is
true north of tho city, also, as far as the limits of
the Harwood Hill morainec. Thesoe lithologies aro typi-
cal of the Taconic soquencos on tho wost side of the
vallcy, and their occurrence cast of the source area
confirms a NW-SE movement indicated by striac and till
fabrics.

The drift in the valley north of the Harwood Hill
morainc is commonly composod of material dorived from
the underlying bedrock with little or no Taconic material

except where wedges of Walloomsac slate crop out in the
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valley. This indicates transport along strike with
little lateral displacemont of material, While measur-
ing two till fabrics 0.7 miles north of Shaftsbury
Center, I encountercd no Taconic material although

tho Walloomsac slatc outcrops barely 4 mile west of the
station,.

The distinctive Cheshiro quartzite is common in the
Vermont Valley and is spreoad conspicuously over tho
Greon Mountains to the caste Its prescnce east of its
source area on tho western slopes of the Green Mountains,
the Big Pond-WoodFordnHagarlHill arca, and the west
side of the North Branch Valley near Stamford, confirms
till fabric indication that a contincental ice mass
advancing from thoe northwest once covered the whole
arsa., (Cheshire quartzite boulders are found on the
highest peaks cast of the map area - at least ten milas
east of the noarcst Cheshire outcrop),

The Precambrian gneisses of the Mount Holly Complex
have nevaer beoen positively recognized in any drift of
the Vcrmont Valloy with the excoption of the outwash
plain at Benningtone It is logical to assume that if
glacial meltwater was able to transport significant
amounts of gneiss boulders up to four ﬁilos west of
their exposure, as has beon demonstrated, any glacier
advancing from the northeast into the valley should

have transported noticezble amounts of crystallines
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here, also., This is not the case north of south of
Bennington, It can only be concluded that the drift
displaying northeast fabric with no crystalline component
was deposited by ice confined to the northeast-trending
Vermont Valley. Figure 3 shows the locations of signi-
ficant indicators.,

In a gravel pit on the distal sido of the Halao
Mountain moraine, two rounded bouldors of a kame-like
conglomerate wore found. These are interprcted as
rounded fragments of tight;y cemented iceo-contact
stratiﬁied drift from a deposit formed prior to the
last, valley, glaciation associated with the Halc Moun-
tain moraine. Tho pebblos in tho boulders arc exclu-
sively Vermont Valley litholngies. The degree of in-
duration is interpreted as ovidonce of subacrial exposure
of a former glacial deposit in the Vormont Vallaey.
Similar kamc deposits arc common in the valley, but
none are so completely ceomented that they could be
eroded and rounded by running water or icc without

disintegrating.

CONCLUSIONS
The first recorded glacial ovent in tho Boennington
map arca is the complote covering of the area by a
continental ice sheot advancing from the northwost.

During the wasting of this ice, the stagnation foaturos
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of the South Stream Valley were formed and the damming
of Lake Bascom occurred. Later, during doglaciation,

a rcadvance, or a new glaciation, a tongue of ice
oxisted in the Vermont Valley as far south as Harwood
Hill. It remainod active as it backwastod and haltced
briefly at a point marked by the Hale Mountain morairo.
A large pro-glacial lake was formed at this time with
its water planc at about 900 foet. This lakec will bo
roferred to as Glacial Lake Shaftsbury. It was dammed
bya contemporancous lobe of Hudson Vallecy ice in the
vicinity of Hoosic Falls, Ncw York, and drained through
Shinglc Hollow on the south side of Potter Hill in

New Yorke A vecry slight north or west recession of tho
Hudson Vallsy lobec from the Hoosic Falls position,
allowing Lakao Shaftsbury to drain, was accompanied by
renewed backwasting of the Vermont Valley lobe. At
this time an outwash train was formed on top of tﬁe
exposed Lake Shaftsbury scediments from Hale Mountain to
North Bennington,

The northward-rectreating Vermont Valloy ice halted
again thrcc miles to the north of the Hale Mountain
moraine (in the Equinox guadrangle) wherc it constructed
an improssivc ice-contact delta (Bohling, porsonal com-
munication, 1966) in a small, 1000-foat proglacial lakec.
The dam for this lake was the Halec Mountain moraine

which blocked tho valloy of Paran Creek northwest of
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Hale Mountain, Before this dam was broken considcrablo
quantitics of lacustrine sand werc deoposited on the
northern border of the map arca.

Although two glaciations arc inferred here, this
does not preclude tho possibilities of previous glaci-
ations nor the possibility that the valley phasae is a
result of reactivation of the first northwest ice
observed, From bricf reconnaisance of the Connccticut
Valley and thec Hudson Valley, I feel that thcre wecre
lobes in these valleys at about the same latitude as
and contemporaneous with the Vermont Valley lobe, This
observation, if correct, might indicatc that all threco
lobes were fed and controlled by a larger mass of ice
of contincntal proportions to the northe Thore is no
evidence in this area to indicatc whether the valley
lobations arc periphecral features of the Burlington,
Shelburne, or Pra-Shelburnoc glaciations., The evidence of
indurated, rounded kame bouldors does suggest that the
Vermont Valley lobe passed ovar a terrain that was
giaciated and uncovored for a period of time of intecr-
stadial magnitudc,

Thompson's Pond in the southern part of the map
area occupics a small north-south decprossion with stcep
walls on the cast, west, and south sides. Theoc pond is
natural, and a small gravel-sand ridgo extends from thg

sast wall north of the porRd to a point about one-third
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of the way across the valley. The floor of the depres-
sion is flat and, except for the ridge, composed of till.
This foaturc is unique in the Bennington area and may
represent a basin formed by a small mountain glacier
which was reactivated aftcer general retreat of the
continental -icc. The gravel ridge may be part of a

loop moraine which dammed a larger vorsion of Thompsonts
Pond and was partly washed away when the dam brokec,.

More detailed work is needed to confirm or disprove

this hypothesis, Cirque-like features are conspicuous
on the northeast slopes of the Taconic Mountains south-
west of the Hoosic River. The origin of these featuras

should be investigated.
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